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Description 

The present invention relates to an envelope protein fragments of an acx|uired immune deficiency syndrome (AIDS) 
virus, essentially free of other proteins, with the amino acid sequence: 

ValXrpLysGluALa 

TnrThrTnrLeu?^*eCysAlaSerAs?AULysAldryrAspTnrcluVaLHisAsaValTr?AlaThr 

HisAlaCysValProThrAspPrcAsriProClnGLuValValLeuValAsnValrhrCluAs.iPheAsn 

METTr?LysAsnAs?M£TValGluGlr-M£THisGluA5?IleIleSerLeuTrpAspCInSerLeuLys 

PrcCysValLysLeuTnrProLeuCysValSerUeuLysCysThrAspLeuLysAsnAspinrAsninr 

Asr.SerSarSerClyArgMETIleM£TCluLysGLyCluIleLysAsnCysSer?heAsaIleSerThr 

SerIleArgGlyLysValGlnLysGluTyrAla?he?heTyrLysLeuAspIleIIe?rolleAs?Asn 

AspT^rThrSerr/rThrLeuThr.SerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 

P>^GlCJ'roIle?roIleKisTyrCysAlaProAlaGlyPheAUIIeLe':LysCysAsr\AsnLysThr 

PheAsnGlyT^rGlyFroCysT^rAsnValSerXhrValGlnCysTnrHisGlylleArgProValVal 

SerThrGlnLeuLeuLeuAsnGlySerLei:AlaCluGlL<?IuValValIieArgSerValAsrJ»rieTnr 

AspAsrJVlaLysTr»rIleIleValGlnLeuAsr\ThrSerValGluIleAsnCysThrArg?roAspJ^sn 

AsnThrArgLysLysIleArglleClnArgGIyProGlyArcAlarheValinrlleClyUysIleGly 

AsnMrrArgCLnAlaHisCysAsnlleSerArgAIaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 

LysLe'^rgGluGlriPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyClyAspProGlu 

IleValTJirHisSerPheAsnCysGlyGlyGLuPhePheTyrCysAsnSerTrirGlnLeuPheAsnSer 

T^rT^??^eAsn£arT^lrT^pSa^Th^GluClySarAsaAs^T^i^GluGlySe^As?T^*^IleT^l^Leu 

rrcx:ysArgIieLysGLr\PheIleAsriMSrrTr?GlnGluValGlyLysAlaM£rryrAl^ 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspClyOlyAsnAsnAsn 

AsnGIySerGluIlerheArc?roGlyGlyClyAs?MiTArcAspAsnTr?ArgSe;'GluLeuTyrLys 

TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlrArg 

CluI.ysArgAlaValGlyIleClyAlaLeuPheLeuClyPheLeuGlyAlaAlaGlySerThrK£?Gly 

AliAlaSerMETthrLeuThrValGlriAlaArgGlnLeuLeuSerGlylleValGlnGlnGlriAsrJlsn 

LeuLeuArgAlalleGluAlaGInGlnHisLeuLeuGlnLeuT^rValTrpGlylleLysGlnLeuGln 

AlaArgIleLeuAlaValCluArgTyrLeuLysAspGlnGlr\LsuLeuGlyileTrpGlyCysSerGly 

LysLeuIleCysThrinrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTr? 

Asr«isTnrThrTr?METCluTrpAs?ArgGluIleAsnAsnTyrThrSer 



or 



CysProLysvalSer 

PheGluProIleProIleKtsTyrCysAlaProAlaClyPheAlalleLeuUysCysAsnAsnLysThr 
PheAsnClyThrGlyProCysThrAsnValSerThrValGlnCysThrKlsClyileArgProValVal 
SerThrClnLeuLeuLeuAsnGlyserLeuAlaGIuGluCluValVallleArgSerValAsnPheThr 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValCluIleAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGlnArgGlyPrcsGlyArgAldPheValThrlleGlyLysIleGly 
AsnMSTArgClnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgCluCIriPheGlyAsnAsnLysThrtlellePheLysGlnSerSerGlyGlyAspProGXu 
lleValThrHisSerPheAsnCysClyGlyCluPhePheXyrCysAshSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluClySerAsnAsnThrCluClySerAspThrlleXhrLeu 
ProCysArglleLysGlnPhelleAsnMSTTrpClnGluValGlyLysAlaMETTyrAiaProProIle 
SerClyGlnIleArgqrsSerSerAsr\IleThrGlyl.euLeuLeuThrArgAspClyClyAsnAsnAsn 
AsnClySerCluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerCluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyvalAlaProThrLysAlatysArgArgValvalGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuClyPheLeuGlyAlaAlaGlySerThrMETGly 
Al&AlaSerMaTThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnClnClnAsnAsn 
LeuLeuArgAlalleGIuAIaGInGInKlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnOlnLeuLeuGlylleTrpGlyCysScrGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSarTrpSerAsnLysS rLeuCluOlnlleXrp 
AsnHlsXhrXhrXrpMSXGluXrpAspArgGluIleAsnAsnTyrXhrSer 
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or 
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2S 



MSTArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAUThrLeuLysGlnlleAlaSer 
LysLeuArgCluGlnPheClyAsnAsnLysThrllelUPheLysclnSerSerClyGlyAspProGlu 
IleVallhrHisSerPhcAsnCysGlyolyGluPhePheTyrCysAsnSerThrClnLeuPheAsnSer 
ThrXrpPheAsnSerThrTrpSerThrGluClySerAsnAsnThrCluGlySerAspThrlleThrUeu 
ProCysArgllcLysGInPhelleAsnMETTrpClnGluValGlyLysAlaMETTyrAlaProProIle 
ScrGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArs?roClyGlyGlyAspM£TArsAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValvalLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLcuPheLeuGlyPheLeuGlyAlaAlaGlySerXhrMETGly 
AlaAlaSerMEXThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnClnAsnAsn 
LeuLeuArgAlalleGluAlaClnOlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAUValGiuArgTyrLeuLysAspGlncinLeuLeuGlylleTrpClyCysSerGly 
Lysl-eulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeucluClnlleTr? 
AsnHlsThrThrTrpMSTCluTrpAspArgGluIlcAsnAsnTyrThrSer 

or 

20 

L 

KETTyrAlaProProlle 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLcuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGlullePheArgProGlyGlyGlyAapMETArgAspAsnTrpArgSerGluLeuTyrLys 
XyrLysValvalLysIleGluProteuGlyValAlaProinrLysAlaLysArgArgvalValGlnArg 
GIuLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGIyAlaAlaGlySerThrKSTGly 
AlaAlaSerMSTThrLeuThrValGlnAlaArgGlnLcuLeuSer$lyIleValGXnClnClnAsnAsn 
LeuLeuArgAlalleGIuAlaGlnGlnHisLeuLeuGlnLeuThrValTrpClylleLysClnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerCly 
LysLeuIUCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerUeuGluClnlleTrp 
^0 AsnHlsThrThrTrpHETGIuTrpAspArgGIulleAsrAsnXyrlhrSer 



35 

METAr gAspAsnTr p Ar gSe rG luLeuTy r Ly s 
XyrLysValValLyslleCluProLeuGlyvalAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlyIle01yAlaLeuPheLeuGlyPheLeuGlyAlaAXaGlyS«rThrMETGly 
AlaAlaScrMSTThrLeuThrValClnAlaArgGlnLeuLeuStrGlylleValGlnGlnGlnAsnAsn 
40 LeuLeuArgAlaHeGluAlaGlnGlnHisLeuLeuClnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValciuArgTyrLeuLysAspGlnCinLauLeuClylleTrpGlyCysSerCly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluClnTleTrp 
, AsnHtslhrThrTrpMETGluTrpAspArgGlulleAsfAsnXyrThrSer. 

4S 



It also relates to an expression vector comprising a gene coding for an envelope protein as defined above, to trans- 
fbrmants and methods fbr the production of said proteins and a method for detecting the presence of AIDS antibodies 
50 in human blood. 

Background of the Invention 

From 1981 to date, there have been more than eight thousand (8.000) people diagnosed as having acquired 
55 immune deficiency syndrome (AIDS) (N.Y. Times. A-1 1 January 1 1 . 1985]. AIDS has been characterized by the onset 
of severe opportunistic infections secondary to an effect on the bod/s immune system [Gottlieb. M.S. et al., "Pneumo- 
cystis Carinii Pneumonia and N/lucosal Candidiasis in previously hearthy homosexual men: evidence of a new acquired 
cellular immunodeficiency". N. Eng. J. Med. 305. 1426-1431 (1981)]. The disease has been found in male homosexu- 
als, patients recaving blood products, intravenous drug addicts, and indivKJuals originating from Haiti and Central Africa 
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[Pot, P. et al., "Acquired immunodeficiency syndrome in a heterosexual population in Zaire". Lancet 11, 65-69 (1984)J. 
The causative agent was suspected to be of viral origin as the epidemiological pattern of AIDS was consistent with a 
transmissable disease. At least three (3) retroviruses have been isolated from cultured T-cells of several patients with 
AIDS, or from white blood ceils of persons at risk for the disease. A novel human retrovirus called iymphadenopathy- 
5 associated virus (LAV) was discovered and its properties were consistent with its etiological role in AIDS. That virus was 
isolated from a patient with lymphadenopathy and hence the name [Montagnier, L et al.. "A New Human T-lymphotropic 
retrovirus: characterization and possible rde in lymphadenopathy and acquired immune deficiency syndromes. In 
Human T-Cell Leukemia/Lymphoma Virus, R.C. Gallo, M. Essex and L Gross, eds. (Cold Spring Hartxjr, N.Y: Cold 
Spring Harbor Laboratory) pp. 363-370]. Other human retroviruses, specifically two subgroups of the human T-cell 
10 leukemia/lymphoma/lymphotropic virus, types I and 111 have been isolated [HTLV I: Poiesz, B.J. et al., "Detection and 
isolation of type C retrovinjs particles from fresh and cultured lymphocytes of a patient with cutaneous T-cell lym- 
phoma". PNAS (USA) 77, 7415-7419 (1980); HTLV-III: Popovic, M. et al., "Detection, isolation and continuous produc- 
tion of cytopathic retroviruses (HTLV-III) from patients with AIDS and pre-AIDS", Science 224, 497-500 (1984)]. Still 
anotiier virus, the AIDS-associated retrovirus (ARV), was proposed as tiie causative agent (Levy, J. A. et al.. "Isolation 
IS of lymphocytopathic retroviruses from San Randsco patients with AIDS". Science 225, 840-842 (1984)]. Both the 
HTLV-III and ARV retroviruses display biological and sero-epidemlological properties similar to LAV [Levy JA et at., 
supra, Popovic, M. et al., supra]. As seen from tiie above, at least three (3) retroviruses have been postulated as ttie 
etiologic agent of AIDS: LAV; ARV; and, HTLV subtypes I and III. 

LAV, HTLV III and ARV-II genomes have been moleculariy cloned [SchOpbach. J. et al., "Serological analysis of a 
20 subgroup of human T-lymphotropic retroviruses (HTLV-III) associated witti AIDS". Science 224. 503-505 (1 984); Alizon. 
M. et al., "Molecular Cloning of lymphadenopathy - associated virus". Nature 312, 757-760 (1984)]. The complete 
nucleotide sequence of the proviral genome of LAV. ARV and HTLV 111 has been determined [Ratner, L et al., "Complete 
nudeotidesequenceofttie AIDS virus. HTLV lir, Naure313, 277-284 (1985); Sanchez-Pescador. R. etal., "Nucleotide 
sequence and expression of an AIDS-associated retrovirus (ARV-2)". Science 227, 484-492 (1985); Wain-Hobson. S. 
25 et al.. "Nucleotide sequence of the AIDS virus, LAV", Cell 40, 9-1 7 (1 985)]. 

Shaw et al.. Science 226, 1 165-1 171 (1984). describes the molecular cloning and analysis of the full-length HTLV- 
III proviral genome comparing various DNA-clones. 

Another analysis of the HTLV-III genom is shown by Muesing et al., Nature 313. 450-458 (1985). 
Chang et al.. Science 228. 93-96 (1985). describes tiie expression of small DNA fragments fused to DNA 
30 sequences encoding the XC\ protein and p-galactosidase resulting in unpurified env polypeptides fused to the XCI pro- 
tein at their amino termini and to p-galactosidase at their carboxyl termini. 

One reason for the difficulty in determining the etiologic agent of AIDS was due to the reactivity of various retroviral 
antigens with serum samples from AIDS patients. For example, serum samples from AIDS patients have been shown 
to react with antigens of HTLV I and HTLV III [HTLV-I: Essex. M. et al., "Antibodies to Cell Membrane Antigens Associ- 
35 ated witii Human T-Cell Leukemia Virus in Patients with AIDS", Sdence 220. 859-862 (1983); HTLV-III: Sarngadharan. 
M.G. et al.. "Antibodies Reactive With Human T-Lymphotropic Retroviruses (HTLV-III) in the Serum of Patients With 
AIDS", Sdence 224. 506-508 (1984)]. Envelope gene products of HTLV demonstrated antigenicities cross-reactive with 
antibodies in sera from adult T-cell leukemia patients [Wyokawa. T. et al., "Envelope proteins of human T-cell leukemia 
virus: Expression in Escherichia coli and its application to studies of env gene functions". PNAS (USA) 81 , 6202-6206 
40 (1984)]. Adult T-cell leukemias (ATL) differ from acquired immune deficiency syndrome (AIDS) in that HTLV-I causes T- 
ceil malignancies, that is uncontrolled growth of T-cell. In AIDS ratiner than cell growtti tiiere is cell deatii. In fact this 
cytopathic characteristic of HTLV 111 was critical to determining ultimately the specific retroviral origin of tiie disease. 
Thus tiie etiologic agent of AIDS was isolated by use of immortalized human neoplastic T cell lines (HT) infected with 
the cytopathic retrovirus characteristic of AIDS, isolated from AIDS afflicted patients. Seroeprdemiological assays using 
45 this virus showed a complete correlation between AIDS and tiie presence of antitwxiies to HTLV III antigens [Sarngad- 
haran. M.G. et al.. supra; Schupbach, J. et al., supra]. In addition, nearly 85% of patients with lymphadenopathy syn- 
drome and a significant proportion of asymptomatic homosexual men in AIDS endemic areas were also found to carry 
circulating antibodies to HTLV III. Taken together, all tiiese data indicate HTLV 111 to be the etiologic agent for AIDS. 
Until tiie successful culturing of AIDS virus using H-9 cell line [PCT application, publication no. w6 85/04897] the 
50 env AIDS protein of the AIDS virus had not been isolated, characterized or synthesized. This in major part is due to the 
fact tiiat ttie virus is cytopathic and thus isolation of the virus was not possible [Popovic, M. et al.. supra]. Once the 
human T-cell line resistant to the cytopathk: effects of the virus was discovered, a molecular clone of proviral DNA could 
be achieved. 

The need for a sensitive and rapid method for tiie diagnosis of AIDS in human blood and its prevention by vaccina- 
55 tion is very great. Virtually alt the assays/tests presentiy available are fraught witii errors. In fact the Center for Disease 
Conti'ol (CDC) has indicated tiiat presentiy available tests be used solely for screening units of blood for antibody to 
HTLV III. The CDC went further by stating that tiie presentiy available ELISA tests can not be used for general screening 
of high risk pupulations or as a diagnostic test for AIDS [Federal Register 50(48). 9909. March 12. 1985]. The errors 
have been traced to ttie failure to use a specific antigenic protein of tiie etiologic agent for AIDS. The previously used 
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proteins were derived from a viral lysate. Since the lysate is made from human celts infected with the virus, i.e. the cells 
used to grow the virus, the lysate will contain human proteins as well as viral proteins. Thus preparation of a pure anti- 
gen of viral protein is very difficult. Th antigen used produced both false positive and false negative results [Budiansky, 
S., "AIDS Screening. False Test Results Raise Doubts", Nature 312, 583(1984)]. The errors caused by the use of such 
5 lysate proteirrs/peptides can be avoided by using a composition for binding AIDS antibodies which is substantially free 
of the non-AIDS specific proteins. Conrpositions that are substantially pure AIDS envelope protein can be used as anti- 
gens. 

The AIDS envelope protein of the instant invention has been established to have conserved epitopes which permit 
its use to screen for, diagnose and/or prevent by vaccination the infection by AIDS virus. The instant invention demon- 
10 strates that the envelope protein with its conserved epitopes includes all the variants which have been claimed as the 
sole etiologic agent 

The envelope AIDS protein of the present invention may be produced by conventionally known methods. The proc- 
esses by which the novel protein may be produced can be divided into three groups: (1) chemical synthesis; (2) prep- 
aration of a gene prepared by chemical synthesis which is inserted into a host and a protein is produced by the host; 
75 and (3) a corresponcfing gene obtained biotechnically is inserted into a host and a protein is produced by the host 

In one embodiment of this invention, recombinant DNA techniques are utilized by which env AIDS DNA from a nat- 
ural source is introduced into a cell to produce the env AIDS protein. One method of obtaining DNA which encodes env 
AIDS is to read the genetic code in reverse and synthesize an oligodideoxynudeotide which should encode the env 
AIDS amino acid sequence. As the env protein has not been isolated or characterized this approach cannot be pur- 
20 sued. 

Alternatively gene expression can be obtained using recombinant DNA technology if DNA isolated from natural 
sources is used instead of synthetic DNA. 

Summary of the Invention 

25 

This invention is directed to the engineering of HTLV III env gene into suitable expression vectors; transformation 
of host organisms with such expression vectors; and production of envelope AIDS protein (env AIDS) by culture of such 
transformed cells. Another aspect of the present inventton relates to the isolation and use of the resulting recombinant 

env AIDS proteiri. 

30 Another aspect of the present invention is the identification and determination of the proviral DNA sequence. More 
specifically, this aspect of the invention relates to determination and comparison of the proviral nucleotide sequence of 
the envelope genes of the purported etiologic agent of AIDS i.e. lymphadenopathy-associated virus (LAV). AIDS-asso- 
ciated retrovirus (ARV) and the human T-cell leukemia/Iymphoma/lymphotropic virus type III (HTLV 111). 

A further aspect of this invention relates to a diagnostic method for testing human blood for the presence of anti- 

35 bodies to the env AIDS protein. This aspect of the invention overcomes the problems of all previously used blood tests 
for AIDS. One of the problems is the use of compositions to bind AIDS antibody which contain proteins or peptides 
which were not derived solely from the AIDS etiologic agent A composition using homogeneous envelope AIDS protein 
of this invention overcomes the nonspecif icity of the prior tests or assays. Yet another aspect of this irrvention is a diag- 
nostic method for detecting and/or determining the presence of the antigen in human blood. 

40 Another aspect of this invention is to use the env Al DS proteins of the instant invention as antigens suitable for pro- 
viding protective immunity against AIDS when incorporated into a vaccina 

Brigff Dg$<?rip^ion pf the Drawinqg 

45 Fig. 1 . The nucleotide sequence of the envelope gene of the HTLV-III proviral genome (HXB-3). 

Fig. 2. Comparison of the amino acid sequence of the env protein of the five purported etiologic agents of AIDS. 
Amino acid sequences are aligned to give maximum homology. 

Rg. 3. Construction of the pEV/env44-640 expression plasmids. The upper left panel shows a simplified restriction 
site map of the 3.15 Kb EcoRI-Xhol segment of the HTLV-III genome which contains the env coding region (cross- 
so hatched arrow). The right panel shows the structure and pertinent sequences of the pEV-vrf plasmids. The solid black 
region represents the synthetic ribosome binding site sequences upstream of the ATG initiation codon (overlined). See 
Example 2 for a detailed description of the env expression plasmid constructions. 

Fig. 4. Western blot analysis of env coded antigens produced in E. ooli. Total bacterial proteins were resolved by 
SDS-PAGE. electro-blotted onto a nitrocellulose filter, and env encoded proteins were detected by reacting witii human 
55 sera as described in Example 5: a) negative control, cells containing pJCL-E30 (P21T) induced at 42** C for 2 hours; b) 
uninduced control, cells containing pEV3/env44-640 maintained at 30** C; c) pEV3/env44-640; d) pEV1/env44-640; and 
e) pEV3/env205-640 induced at 42'* C for 2 hours. 

Rg. 5. Recognition of bacterially synthesized HTLV-III env gen products by antibodies in AIDS patient sera. Bac- 
terial lysates containing recombinant env proteins were subjected to Western blot analysis as described in Example 5. 
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Individual strips were then incubated with a 1000-fold dilution of individual sera followed by treatment with ^^^l-labeled 
protein A. (upper part) Serum samples were from the following donors: (lane 1) normal healthy donor; (lanes 2-18) 
AIDS patient sera collected from the West Coast of the USA, (Lower part) Serum samples were taken from the following 
donors: (lane 1) donor found to be HTLV-1(+) by Elisa using disrupted virus; (lanes 4, 5, 11 and 15) healthy, normal 
5 donors; (lanes 2. 3. 6, 8, 10. 12. 13. 14, 16. 17 and 18) AIDS patient sera from the East Coast of the USA. 

Fig. 6A. The amino acid sequence of the AIDS envelope protein. 

Fig. 6B. The amino acid distribution of the AIDS envelope protein. 

Fig. 7. Construction of the expression vector pRC23. The Shine-Dalgarno sequence (SD) is overlined and the loca- 
tion of the synthetic ribosome binding site sequence in the plasmid is represented by the solid black segment The plas- 
10 mid contains the entire sequence of pBR322 and thus confers resistance to both anpicillin (amp^) and tetracycline 
(tet«). 

Fig. 8. Construction of the pEV-vrf vectors. The synthetic oligonucleotides for each plasmid which were placed 
downstream of the SD sequence in pRC23 are shown with the locations of the restriction enzyme cleavage sites. The 
ATG initiation codon is overlined. and the pleicement of the additional A-T base pairs is designated by the rectangle. The 
75 plasmids confer resistance to ampicillin only. 

Detailed Description of the Invention 

In the description the following terms are employed: 

20 

Nucleotide : A monomeric unit of DNA consisting of a sugar moiety (pentose), a phosphate, and either a purine or 
pyrimidine base (nitrogenous heterocyclic). The base is linked to the sugar moiety via the glycosidic carbon (V car- 
bon of the pentose). That combination of a base and a sugar is called a nucleoside. Each nucleotide is character- 
ized by its base. The four DNA bases are adenine ("A"), guanine ("G"), cytosine ("CT and thymine (T"). 
25 DNA Sequence : A linear array of nucleotides connected one to the other by phosphodiester bonds between the 3' 
and 5' carbons of adjacent pentoses. 

Codon : A DNA sequence of three nucleotides (a triplet) which encodes through mRNA ari amino acid, a translation 
start signal or a translation termination signal. For example, the nucleotide triplets TTA. TTG. CTT. CTC, CTA and 
CTG encode for the amino acid leucine ("Leu"). TAG, TAA and TGA are translation stop signals and ATG is a trans- 
30 lation start signal. 

Reading Frame : The grouping of codons during translation of mRNA into amino acid sequences. During translation 
the proper reading frame must be maintained. For example, the sequence GCTGGTTGTAAG may be translated in 
three reading frames or phases, each of which affords a different amino acid sequence: 
Sei SGI lei AAfi=Ala-Gly-Cys.Lys 
35 G CIS en AG=Leu-Val-Val 

GO ISfi nfi IM G=TVp-Leu-(STOP) 
Polvoeotide: A linear array of amino acids connected one to the other by peptide bonds between the a-amino and 
cartsoxy groups of adjacent amino adds. 

Genome : The entire DNA of a cell or a vims. It includes inter alia the structural genes coding for the polypeptides 
40 of the substance, as well as operator, promoter and ribosome binding arid interaction sequences, including 
sequences such as the Shine-Dalgarno sequences. 

Structural Gene : A DNA sequence which encodes through its template or messenger RNA ("mRNA") a sequence 
of amino acids characteristic of a specific polypeptide. 
Transcription : The process of producing mRNA from a structural gene. 
45 Translation : The process of produdng a polypeptide from mRNA. 

Expression : The process undergone by a sti-uctural gene to produce a polypeptide. It is a combination of transaip- 
tion and translation. 

Plasmid : A circular double-stranded DNA molecule that is not a part of the main chromosome of an organism con- 
taining genes that convey resistance to specific antibiotics. When the plasmid Is placed within a unicellular organ- 

so ism, the characteristics of that organism may be changed or transformed as a result of the DNA of the plasmid. For 
example, a plasmid can'ying the gene for teti-acycline resistance (Tet") ti-ansforms a cell previously sensitive to tet- 
racydlne into one which is resistant to it A cell ti-ansformed by a plasmid is called a "ti^nsformant". 
Cloning Vehide : A plasmid. phage DNA or otiier DNA sequences which are able to replicate in a host cell, which 
are characterized by one or a small number of endonudease recognition sites at which such DNA sequences may 

55 be cut in a determinable fashion without attendant loss of an essential biological function of tfie DNA, e.g.. replica- 
tion, production of coat proteins or loss of promoter or binding sites, and which contain a marker suitable for use in 
the identification of transformed cells, e.g.. tetracycline resistance or ampicillin resistance. A cloning vehide is often 
called a vector. 

Cloning: The process of obtaining a population of organisms or DNA sequences derived from one such organism 
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or sequence by asexual reprcxluction. 

Recombinant DNA Molecule or Hybrid DNA : A molecule consisting of segments of DNA from different genomes 
which have been joined end-to-end outside of Irving ceils and have the capacity to infect some host cell and be 
maintained therein. 

5 

The nomenclature used to define the peptides or proteins is that used In accordance with conventional represen- 
tation such that the amino group at the N-terminus appears to the left and the carboxyl group at the C-terminus to the 
right. By natural amino add is meant one of the amino acids commonly occurring in natural proteins comprising Gly, 
Ala, Val. Leu, lie. Ser, Thr. Lys. Arg, Asp. Asn. Glu. Gin. Cys, Met. Phe. Tyr. Pro. Trp and His. By NIe is meant norleucine. 

10 and by Nva is meant non/aline. Where L and D forms are possQsle. it is the L-form of the amino add tiiat is represented 
unless othentfise expressly indicated. In addition, amino acids have been designated by specific letters of the alphabet 
such that: A=Alanine: 8 = Aspartic Acid or Asparagine; C = Cysteine; D = Aspartic Add; E = Glutamic Acid: F = Phe- 
nylalanine: G = Glycine; H = Histidine; I = Isoleucine; K = Lysine: L = Leucine: M = Methionine; N = Asparagine; P = 
Proline; Q = Glutamine; R = Arginine; S = Serine; T = Threonine; V = Valine; W = Tryptophan; Y » Tyrosine; 2 = 

15 Glutamine or Glutamic Add. 

In accordance with the present invention, the search for the envelope protein of the etiologic agent for acquired 
immune deficiency syndrome (AIDS) has led to the isolation and sequencing of the provirat gene of the AIDS virus. It 
has now been discovered, for what is believed to be the first time tiiat the postulated etiologic agents of AIDS, lymphad- 
enopatfiy-associated virus (LAV), AlDS-associated retrovirus (ARV) and human T-cell leukemia/lymphoma/Iympho- 

20 tropic virus (HTLV III) are in fact variants of tiie same virus. For purposes of this invention, In the specification and claims 
tiie virus causing AIDS will be referred to herein as AIDS virus. AIDS virus will be understood to indude the variants 
which have been postulated as the causative agents of AIDS, namely LAV. ARV and HTLV III: TTie envelope protein of 
the AIDS virus (env AIDS) is a 97.200 dalton protein with 32 potential N-glycosylation sites. Nudeotide sequence anal- 
ysis of tile AIDS envelope gene of the putative etiologic agents of AIDS demonstrates that all the viruses are variants 

25 of the same virus. That means ttiat there is approximately 1 to 20% divergence or variation from the sequence of the 
envelope gene of HTLV 111 and tiie sequences of tiie envelope genes of the ottier viruses LAV and ARV-2. The amino 
acid sequence of the env AIDS is set forth in Rgure 6{a). The amino acid distribution is set forth in Figure 6(b). 

The nucleotide sequence of tiie envelope gene is shown in Rgure 1. The proviral DNA sequence, using methods 
known to one of ordinary skill in the art such as tiie chemical degradation method of Maxam and Gilbert of the Ml 3 

30 sequencing system of Messing which is a modification of ttie dideoxy nudeotide chain termination mettiod of Sanger, 
was analyzed to determine the location of the region coding for tiie envelope protein. The location of an open reading 
frame, i.e. a long stretch of triplet codons not interrupted by a ti'anslational stop codon. for ttie envelope gene was deter- 
mined. The open reading frame coding for the env gene is 863 amino acids and contained an ATG codon at the eighth 
position from the 5' end of tiie reading frame. The ATG codon is known to be a universal ti-anslation-initiation codon. 

35 The integrated proviral genome of HTLV-lll was cloned from tfie genomic DNA of H9 cells infected with HTLV-III 
[Shaw. G.M. et al.. "Molecular characterization of Human T-cell leukemia (lymphotropic) virus type III in tiie acquired 
immune defidency syndrome". Sdence 226, 1165-1171 (1984)]. Since ttie HTLV-III provirus was found to tack Xbal 
restriction sites, a genomic library was consti-ucted by using Xbal digested H9/HTLV-1I1 DNA. There are several meth- 
ods available to one of ordinary skill in tiie art for screening the bacterial clones containing ttie AIDS env protein cDNA. 

<o These indude, for example. RNA selection hybridization, differential hybridization with a synthetic probe or screening 
for clones that produce tiie desired protein by immunological or biological assays. From tiie genomic library, colonies of 
cells transformed witti DNA that contains the HTLV III sequences were selected by hybridization screening of ttie library 
witti HTLV III cDNA. The DNA insert of ttie hybridization-positive done. HXB-3. was excised from ttie plasmid DNA and 
sequenced. 

45 The predicted product of the env gene shares many features in common with the envelope gene products of other 
refroviruses. Thus, a hydrophobic region is seen in the middle of the protein (amino acids 519-534) which indudes a 
processing site for the deavage of the precursor protein into exterior and transmembrane proteins. Similarly, the amino 
terminal end contains a short stretch of hydrophobic amino acids (amino acids 17-37) which constitutes a poterrtial sig- 
nal sequence. The HTLV-III envelope precursor differs from the other retroviral envelope protein precursors in that it 

50 contains an additional stretch of 180 amino acids at the cartxsxy terminus. 

Polymorphism witiiin ttie Envelope Region of AIDS Virus 

The recent publication of the nucleotide sequences of LAV, ARV-2 and HTLV-lll [Ratiier, L. et al.. supra: Sanchez- 
55 Pescadon. R., et al., supra; Wain-Hobson, S.. et al.. supra] allows a detailed comparison of ttiese various isolates 
obtained from AIDS patients from different parts of ttie world. HTLV-III clones were isolated from AIDS patient lym- 
phocytes obtained from Uie east coast of ttie United States, while LAV was isolated from a Rench man and ARV was 
isolated from a pati nt in California. A comparison of the sequence data confirms tiie eariier observations made using 
restriction enzyme sit analysis which showed approximately 1 0% variation. The present analysis shows ttiat tiie vari- 
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ous isolates show the greatest amount of conservation in the gag and pol regions while the most divergence occurs in 
the env region. A comparison of the five env sequences is presented in Rgure 2. With respect to the envelope gene, 
HTLV-III and LAV are more closely related to each other than the ARV done. Approximately 1.6% divergence was 
observed between the HTLV-III (HXB-3) and LAV sequence. Among the HTLV sequences, the divergence was about 

5 1.6%. However, approximately 17% divergence was observed between HTLV-III and ARV-2 and this was more pro- 
nounced In the extracellular region of the envelope gene product (Rgure 2). This high rate of divergence could be due 
to the geographical location from where the two isolates were derived or the time of isolation of these variants. ARV-2 
was isolated from the west coast of the United States more recently. The HTLV-III isolates for which the nucleotide 
sequences have been determined were all obtained from the east coast of the United States a year earlier. LAV was 

ro obtained from a French patient who appears to have acquired the virus in New York about the same period. The 
obsen^ed differences in the sequence probably reflect divergent evolution of strains separated in time or geography or 
both. Within the env region, the highest level of divergence Is in the extracellular portion of the protein. 

Expression Vector 

IS 

A wide variety of host/cloning vehicle combinations may be employed in cloning the double-stranded DNA. For 
example, useful cloning vehicles may consist of segments of chromosomal, nonchromosomal and synthetic DNA 
sequences, such as various known bacterial plasmids, e.g. plasmids from E. coli such as pBR322, phage DNA, and 
vectors derived from combinations of plasmids and phage DNAs such as plasmids which have been modified to employ 

20 phage DNA or other expression control sequences or yeast plasmids. Useful hosts may include microorganisms, mam- 
malian cells, plant cells and the like. Among them microorganisms and mammalian cells are preferably employed. As 
preferable microorganisms, there may be mentioned yeast and bacteria such as Escherichia coli. Bacillus subtilis. 
Bacillus stearothermophilus and Actinomyces. The above-mentioned vectors and hosts may also be employed for the 
production of a protein from a gene obtained biologically as in the instant invention. Of course, not all host/vector com- 

25 binations may be equally efficient. The particular selection of host/cloning vehicle combination may be made by those 
of skill in the art after due consideration of the principles set forth without departing from the scope of this invention. 

Furthermore, within each specific cloning vehicle, various sites may be selected for' Insertion of the double- 
stranded DNA. These sites are usually designated by the restriction endonuclease which cuts them. For example, in 
pBR322 the EcoRI site is located just outside the gene coding for ampicillin resistance. Various sites have been 

30 employed by others in their recombinant synthetic schemes. Several sites are well recognized by those of skill in the 
art. It is. of course, to be understood that a cloning vehide useful in this invention need not have a restriction endonu- 
clease site for insertbn of the chosen DNA fragment. Instead, the vehicle could be joined to the fragment by alternative 
means. 

The vector or cloning vehicle and in particular the site chosen therein for attachment of a selected DNA fragment 

35 to form a recombinant DNA molecule is determined by a variety of factors, e,g., number of sites susceptible to a partic- 
ular restriction enzyme, size of the protein to be expressed, susceptibility of the desired protein to proteolytic degrada- 
tion by host cell enzymes, contamination of the protein to be expressed by host cell proteins difficult to remove during 
purification, expression characteristics, such as the location of start and stop codons relative to the vector sequences, 
and other factors recognized by those of skill in the art. The choice of a vector and an insertion site for a particular gene 

40 Is determined by a balance of these factors, not all selections being equally effective for a given case. 

There are several known methods of inserting DNA sequences into cloning vehicles to form recombinant DNA mol- 
ecules which are equally useful in this invention. These include, for example, direct ligation, synthetic linkers, exonude- 
ase and polymerase-linked repair reactions followed by ligation, or extension of the DNA strand with DNA polymerase 
and an appropriate single stranded template followed by ligation. 

45 The cloning vehicle or vector containing the foreign gene is employed to tBnsform a host so as to permit that host 
to express the protein or portion thereof for which tfie hybrkl DNA codes. The selection of an appropriate host is also 
confrolled by a number of factors recognized by the art. These include, for example, compatibility with the chosen vec- 
tor, toxicity of proteins encoded by the hybrid plasnrtid. ease of recovery of the desired protein, expression characteris- 
tics, biosafety and costs. A balance of these factors must be struck with the understanding that not all hosts may be 

so equally effective for expression of a particular recombinant DNA molecule. 

A prefen-ed emtjodiment of the instant invention is to express segments of tiie AIDS env protein in E. coli by insert- 
ing restriction fragments isolated from the cloned proviral genome into the versatile pEV-vrf (variable reading frame) 
expression plasmids (for details of consti-uction see Example 2). These versatile pEV-vrf plasmids are derivatives of 
pBR322 which contain the phage lambda Pl promoter, a synthetically-derived ribosome-binding site, and convenient 

55 cloning sites (EcoRI. BamHI, Clal and Hindlll) just down-stream to the initiation codon (Rgure 8). A set of ttiree plas- 
mids was constructed to accomodate all three ti-anslational reading frames. The Pl promoter is regulated by a temp r- 
ature-sensitive cl repressor encoded on the compatible plasnrud pRK24aclts [ATCC 33766: Bernard. H.U. and Helinski. 
D.R.. The use of th X phage promoter Pl to promote gene expression in hybrid plasmid doning vehides", Meth. Enzy- 
mol. 68. 482-492 (1979)]. These expression plasmids hav been used to produce substantial amounts of several het- 
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erologous proteins in E. cdi including v-bas p21 (LacaJ, J.C. et al., "Expression of Normal and Transforming H-ras 
genes in E. coli and purification of their encoded p2l proteins". PNAS 81. 5305-5309 (1984)] and murine interleuWn-l 
[Lomedico. RT. et al.. "Cloning and Expression of Murine lnterleukin-1 cDNA in E. cdi". Nature 312, 458-462 (1984)]. 
In the present synthesis the preferred initial cloning vehicle is the bacterial plasmid pBR322 (ATCC 37017) and the 

5 preferred initial restriction endonuclease sites therein are the EcorRI and Hindlll sites (Figure 3). Insertion of proviral 
DNA contained within the genome of H9 cells Into these sites provides a large number of bacterial clones each of which 
contains one of the proviral DNA genes or fragments thereof present in the genome of H9 cells. Only a very few of these 
clones will contain the gene for env AIDS or fragments thereof. 

The preferred host for initial cloning and expression of the env AIDS gene in accordance with this invention is E. 

10 coli MC 1081 [Casadaban. MJ. and Cohen. S.M.. "Analysis of Gene Control Signals by DNA Fusion and Cloning in E. 
coli". J. Mel. Biol,. 138. 179-207 (1980)]. 

The coding sequences for amino acid residues #44 to 640 of the env protein are located downstream of the Pi pro- 
moter between the Kpnl and Hindlll sites on the restriction map as shown in Rgure 3. Aside from the location of these 
convenient restriction sites, these sequences were chosen for bacterial expression experiments because they did not 

15 include the amino-tennlnal signal peptide as well as the hydrophobic transmembrane segment at the carboxyl end. 
These sequences were excluded to avoid possible toxicity problems which can occur when hydrophobic proteins are 
over-produced in bacterial cells. In a prefen-ed embodiment of this invention an expression plasmid was constructed 
that would direct the synthesis of this segment of the env gene product (designated pEV/env 44-640), an intermediate 
construction was first made by inserting a 2400 bp EcoRI-Hindlll fragment between the EcoRI and Hindlll sites in the 

20 pEV-vrf plasmids. The HTLV-III sequences (600 bp) between the EcoRI and the Kpnl site were then removed from the 
intermediate construction as shown in Rgure 3. These plasmid constructions were carried out with all three pEV-vrf 
plasmids so that subsequent deletions could be made and the correct reading frame maintained. In addition, the con- 
structions made in the Incorrect reading frames served as important controls in the expression experiments described 
below. 

25 In another embodiment of this invention, a second set of expression plasmids were constructed in a similar fashion 
by deleting sequences between EcoRI and Stul sites which occur 483 bp downstream of the env gene. Again these 
deletions (designated pEV/env 205-640) were made in all three reading frames. The translation termination codon used 
in all of the env expression plasmids is presumably an in-frame TAA located 23 bp downstream of the Hindlll site in the 
plasmid. Thus. 8 amino acid residues at the cartx>xyl terminus are encoded by pBR322 sequences contained within the 

30 pEV-vrf expression plasmids. 

Expression of ENV AIDS 

There are several approaches to screen for bacterial clones containing env AIDS cDNA. These include, for exam- 

35 pie. RNA selection hybridization, differential hybridization, hybridization with a synthetic probe and screening for clones 
that produce the desired protein by immunological or biological assays. Two methods are available to saeen using 
immunological assay: screening of bacterial colonies for the presence of protein using antfoody: and, preferably, the 
bacterial lysates are electrophoresed. blotted onto a nitrocellulose paper and then probed with the antibody. 

In a preferred embodiment of this invention, cultures of the E. coli strain MC 1061 transformed with pRK248clts and 

40 the pEV 1 . 2, or 3/env 44-640 (or pEV 1 , 2 or 3/env 205-640) were grown in M9 medium at 30* C to mid-log phase and 
then induced by shifting to 42<* C for 2 hr. Samples of the bacterial cultures were then taken and subjected to SDS-poly- 
acrylamlde gel electrophoresis, followed by Western blot analysis to detect env proteins. The protein blots were treated 
with antisera to env AIDS proteins isolated either from immunized rabbits or from AIDS patients previously shown to 
contain high titer antibodies to AIDS antigens. This was followed by incut)ation with ^^^l-labelled Staphylococcous 

45 aureus protein A, washing and autoradiography. Similar results were obtained with both sera except that the human 
serum was found to contain much higher titers of anti-HTLV-lll antibodies and was devoid of all background reactivity 
with the E. coli proteins. For this reason human antitxxiies were used in all subsequent characterization. 

Rgure 4 shows the pattern of reactivity of the env AIDS proteins synthesized in bacteria (recombinant proteins) 
with antl-HTLV-lll antibodies. The open reading frame in pEV3/env 44-640 encodes a protein that should migrate as a 

50 68 Kd band on the gel. In fact, a 68 Kd band is observed in the lane corresponding to the induced cells containing 
pEV3/env 44-640 (lane C). However, in addition to the 68 Kd band, these cells synthesized proteins of 35 Kd. 25 Kd 
and 17 Kd which specifically cross-reacted with antl-HTLV-lll antibodies. No HTLV-III cross-reacting bands are evident 
in the uninduced control (Lane b) or in a second negative control sample (Lane a) of induced cells containing a plasmid 
that directs the synthesis of v-bas p21 oncogene product (Lacal. J.C. et al.. supra). The appearance of multiple bands 

55 synthesized from the env gene sequences was an unexpected result. Another unexpected result was the synthesis of 
env gene products from the plasmid (pEVl/env 44-640) where the insert was placed in the wrong reading frame with 
respect to the initiator codon Immediately downstream of th promoter (Lane d). In this case. E. coli cells containing 
plasmid pEVI/env. 44-640 synthesized a 63 Kd protein in addition to the 35 Kd. 25 Kd and 1 7 Kd proteins. These results 
could be readily explained when the nucleotide sequence of the envelope gene (Rg. 1) was examined. About 155 
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bases downstream to the Kpnl site is an ATG codon which appeared to be utilized for the synthesis of the env gene 
product by the expression plasmid pEVI/env 44-640. Internal translation initiation is also the likely explanation for the 
appearance of the 35Kd, 25Kd and 17Kd proteins. Initiation codons which are preceded by so-called Shine-Dalgarno 
sequences (AGGA) are found within \he env coding region at locations that are consistent with the sites of the observed 
5 protein products. 

To confirm the above interpretation and to rule out the possibility tiiat the smaller proteins are not formed as a result 
of premature termination or from proteolytic cleavage of the larger product, another deletion mutant in which sequences 
between the Kpnl and Stul sites were deleted were constructed. This expression plasmid contains the coding 
sequ&ices from amino acid positions 205-640 which could code for a protein of 49 Kd. Analysis of the proteins induced 
10 from E. coli harboring this plasmid verified that, in fact, these cells synthesize a 49 Kd protein in addition to the 35 Kd. 
25 Kd and 17 Kd proteins (lane e, Fig. 4). From these results, it was concluded tiiat pEVS/env 44-640 expression plas- 
mid directs tiie synthesis of a 68 Kd protein in addition to several additional smaller polypeptides (i.e.. 35Kd. 25Kd and 
1 7Kd) produced from all of the env expression plasmids resulting from internal ti'anslation initiation within the env gene. 

15 Screening of AIDS SERA 

Because anti-HTLV-lll antibodies are found in more than 90% of the AIDS patients, it was of interest to see if the 
bacterially synthesized env gene products could be used as diagnostic tools for the detection of these antibodies. For 
this analysis, total cell protein from an induced bacterial culture was fractionated by SDS-PAGE and transfen^ed to a 

20 nitrocellulose fitter by Western blotting technique. Strips of the filter containing transferred proteins were reacted with 
1000-fbld diluted human sera, and the antigen-antibody complexes formed were detected by incubation of the strips 
witii 125-l-labelled Staphylococus aureus protein A followed by autoradiography. Prominent bands corresponding to 
reaction of the antibody to the 68 Kd. 35 Kd. 25 Kd and 17 Kd proteins were consistentiy observed when tiie serum 
used was from patients with AIDS syndrome. The results of such assays with different human sera are presented in Fig- 

25 ure 5. The negative controls used were normal human sera and serum from a patient witii HTLV-1 infection. No reaction 
was obsen/ed with sera from healthy individuals or from HTLV-I Infected individuals. The patient sera were derived from 
all parts of the United States including California and all AIDS patients' sera tested so far were found to be positive. The 
results suggest that these antibodies are mainly directed against tiie protein back-bone of the molecule. 

It appears, therefore, that ttie env gene products constitute the best diagnostic reagents for tiie detection of AIDS 

30 associated antibodies. The env gene product of the instant invention encompasses a large portion of the protein mole- 
cule and contains both tine conserved and divergent portions of the molecule. In spite of the divergence observed 
between HTLVIII and ARV-2 sequences the recombinant env proteins of the instant invention synthesized by tiie bac- 
teria react with AIDS patient sera derived from botti geographical locations of the United States. One hundred percent 
(1 00%) of AIDS patient sera (50 individual samples. 25 derived from the East Coast of ttie United States and 25 derived 

35 from California) tested showed high reactivity. This is strong evidence for ttie presence of conserved epitopes within the 
molecule against which ttie Immune system could mount an antibody reaction. The human immune system may thus 
be mounting an Immune response against conserved epitopes of the envelope molecule, as suggested by ttie reactivity 
of the AIDS patient sera. The observed divergence between various isolates of HTLV-III thus may not pose a problem 
for tiie use of recombinant protein as a vaccine. The 68Kd protein is ideally suited for such a purpose since it encom- 

40 passes a large portion of the gene product and has tiie unique structural feature of containing both the exfraceilular 
hydrophilic region and the membrane associated hydrophobic regions. This structural feature makes it well suited for 
encapsulation Into liposomes which have been used as vehicles for vaccination against other vital envelope proteins. 

Based on ttiese discoveries it is proposed that in the practice of screening Wood for AIDS only AIDS envelope pro- 
tein or a variant of said protein be utilized. Utilizing the env AIDS protein of the instant invention, human blood can be 

45 screened for ttie presence of antibodies to the AIDS virus. This and other techniques are readily determined, once, as 
taught for the first time by the present invention, the envelope AIDS protein has been recognized to be the envelope 
protein of ttie etiologic agent of AIDS. The foregoing and ottier objects, features and advantages of ttie invention will be 
apparent from ttie following examples of preferred emtxxiiments of the invention. 

so Example 1 

Molecular donino and nucleotide sequence analysis of the HTLV-III provirai genome. 

The integrated provirai genome of HTLV-III was recentiy doned from the genomic DNA of H9 cells infected witfi 
55 HTLV-III [Shaw. G.M. et al., supra]. The provirai genome which was obtained by using Xbal digested H9/HTLV-III DNA 
contained two internal EcoRl sites within ttie viral genome and two additional sites in tiie cloning vector A. Jl. These sites 
were used for further subcloning of ttie ttiree DNA fragments of 5.5Kb. 4.5Kb and 1.1Kb into pBR322 (ATCC No. 
37017). Nucleotide sequence analysis of the provirai genome was determined by the chemical degradation method of 
Maxam. A.M. and Gilbert. W.. "Sequencing end-labelled DNA with base-specific chemical cleavages". Meth. Enzymol. 
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65, 499-560 (1980). For the sequence analysis, DNA inserts from the three subclones were isolated by electroelution 
and further deaved wHh appropriate restriction enzymes. The DNA fragments were labelled at their 5*ends with Y-32P- 
ATP using polynucleotide kinase, or at their 3' ends with a-32P-NTP by filling in with DNA polymerase I (Klenow frag- 
ment). Th DNA fragments labelled at the two ends were cleaved with a second enzyme and the fragments labelled at 
5 a single end were purified on 5% aaylamide gels and used for sequence analysis. For the sequence analysis of the 
env gene, a shotgun approach was utilized where the 4.5 EcoRt fragment was cleaved with one of the following 
enzymes: Bgitl. Hindlll. Xhol, Avail, Hinft and SauSA and the restriction fragments labeled and sequenced as described 
above. The nucleotide sequence of the envelope gene used in the present invention is shown in Figure 1 . 

10 ExamplQ 2 

Construction of pEV/env 44-640 

pRC2 is a derivative of pBR322 coritaining a unique Bgl II site adjacent (on the amp^ side) to tiie EcoRl site in the 
IS plasmid. This plasmid was constructed in tiie following manner. 20 fig of pBR322 plasmid DNA were digested with 
EcoRt and then split into two reactions. In one. the protruding 5' single-stranded termini were removed with SI nuclease: 
In the other reaction, tiie termini were filled-in by inorporating deoxynucleotides witii tiie Klenow fragment of DNA 
polymerase I. Both reactions were terminated by phenol extraction followed by ethanol predpitation. Approximately 1 
\ig of DNA from each reaction was mixed witii 90 pmoles of phosphorylated Bglll linkers (CAGATCTG, purchased from 

20 Collaborative Research) and incut)ated with T4 DNA ligase at 15^ C for 18 hours. The ligation products were then 
digested with Bglll and PstI and subjected to gel electrophoresis in 1% agarose. The 3600 bp and 760 bp fragments 
from both reactions were recovered from the gel. For the constnjction of pRC2. the 3600 bp from the Klenow reaction 
was ligated to tiie 760 bp fragment from tiie SI reaction. To construct a plasmid with ttie Bglll site on tiie other side of 
EcoRI (tet" side), designated pRCl. the 3600 bp fragment from the S1 reaction was ligated to the 760 bp fragment from 

25 the Klenow reaction. E. coli strain RRI (ATCC No. 31 343) was transformed witii the ligation mixtures, and transformants 
were selected on LB agar plates containing 50 ^g/ml anpidllin. Transformants containing the expected plasmid con- 
sti'uctions were identified by restriction analysis of tiie isolated plasmid DNA. DNA sequence analysis confirmed that 
tiie SI nuclease treatment precisely removed tiie 5' single-sti-anded termini, 

pRC23 (see Rgure 7) was constructed by inserting into pRC2 a 250 bp Bglll-Haelll fragment containing tiie X Pi 

30 promoter joined to a pair of complementary synthetic oligonucleotides comprising a model ribosome-binding site 
(RBS). The Haelll site is located within tiie 5' non-coding region of the X N gene 1 15 bp downstream of ttie tianscrip- 
tional initiation site. Approximately 1 fig of a 450 bp Bglll-Hpal fragment isolated from phage X DNA was digested witii 
Haelll. 200 ng of the resulting digestion products were mixed witii 60 pmoles each of phosphorylated synthetic oligo- 
nudeotides containing the model RBS. The ligated molecules were digested with Bglll and EcoRl and separated on a 

35 5% polyacrylamide gel. The 270 bp ligation product was recovered from the gel, mixed with gel purified pRC2 vector 
that had been digested with Bglll and EcoRl. and incubated with T4 DNA ligase at 15"* C for 15 hours. The ligation mix- 
ture was used to transform strain RRl(pRK248Clts). Transformants selected on ampicillin<ontainlng medium were 
screened by restriction analysis of the isolated plasmid DNA. The expected plasmid construction. pRC23. was con- 
fimied by further restriction enzyme digestions and by DNA sequence analysis across the EcoRl junction (Rg. 7). 

40 For tiie constnjction of the pEV-vrf set of plasmids (see Rgure 8). plasmid pRC23 was digested with EcoRl and 
Hindlll and the pRC23yEcoRI-Hindlll vector isolated by preparative agarose gel electrophoresis. The mixture of syn- 
thetic oligonucleotkJes (32. 33, and 34 nucleotides) was combined witii tiie mixture of the complementary sequences, 
heated to 58*" C for 5 minutes in 150 mM NaCl. and cooled slowly to allow annealing. 0.1 pmoles of the synttietic 
duplexes were added to 0.07 pmoles of tiie pRC23/EcoRl-Hindlll vector and incubated witii T4 DNA ligase at 1 5*" C for 

45 15 hours. Strain RRI (X cl857) was transformed with tiie ligation products. Six ampicillin resistant transformants were 
selected for DNA sequence analysis. Of the six, two contained the expected sequence for pEV-vrf 1 , one for pEV-vrf2, 
and three for pEV-vrf3 (Rg. 3). 

For the expression of tiie AIDS env gene, one fig of a 2400 bp EcoRl - Hindlll DNA fragment, which was isolated 
from the cloned HTLV-III proviral genome by preparative agarose gel electrophoresis, was mixed with 0.1 )ig of EcoRl 

50 - Hindlll digested vector DNA (pEV-vrf 1 , -2, or -3). After heating at 65' C for 3 minutes, the mixtures were chilled on ice. 
and 20 yd ligation reactions were assembled, containing 50 mM Tris-HCI (pH 7.4), 10 mM MgCl2. 10 mM DTT. 0,3 mM 
ATP, and 200 units of T4 DNA ligase. After incubation at 15' C for 4 hours, the reactions were terminated by heating at 
65' C for 5 minutes. The ligation products were used to transform E. coli strain MC1061 containing plasmid pRK248clts. 
Transformants were selected on Luria brotti agar containing 50 ^g/ml ampidllin at 30' C for 18 hours. Plasmid DNA was 

55 isolated from 1 ml of each culture and subjected to restriction analysis. All 12 isdates contained the expected plasmid 
construction. These intermediate constructions were tiien used to make pEVi, -2, and -3/env 44-640 by deleting tiie 
600 bp between the EcoRl and Kpnl sites as described below. 

Approximately 0.5 |ig of plasmid DNA was digested witii Kpnl and EcoRl. The resulting termini were then treated 
with the Klenow fragment of DNA polymerase I in the presence of all four deoxyribonucleotides (at 100 ^M) at 37' C for 
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30 minutes. Thiis step results in the 1illing-in" of the 5' overhang of the EcoRI terminus and the removal of the 3*over* 
hang of the Kpnl terminus. Upon recircullzation of the linear plasmid and blunt-end ligation of these termini, an EcoRI 
site is regenerated. Transformants containing plasmids with the expected deletion were identified by restriction analy- 
sis. 

5 A second set of deletion derivatives, designated pEV/er)v 205-640 was constructed in a similar fashion. A portion 
of the linear plasmtd that had been digested with EcoRI and Kpnl and treated with Klenow. as described above, was 
further digested with Stul. Again, upon recircularization and blunt-end ligation, the EcoRI site was regenerated; how- 
ever, an additional 483 bp of env coding sequences were removed. 

Bacterial Growth and Induction of env Gene Expression 

Cultures of E. coii strain MC 1061 transformed with plasmid pRK24dclts and the pEVI . -2. or -3/env plasmids were 
75 grown in M9 medium containing 0.5% glucose and 0.5% casamino acids at 30*" C to mid-log phase and then induced 
by shifting to 42'' C for 2 hr. The cells were collected by centrifugation and processed as described in Examples 4 and 5. 

Example 4 

20 Expression and Purif Ipatlpn pf Env AIDS 

A homogeneous recombinant viral env AIDS was purified according to the following procedure. The env AIDS pro- 
tein expressed by a microbe tends to assodate with the membrane fractions of the host microbe, principally the inner 
membrane of the microbe. The following purification method was designed to deal with this finding. 
25 This purification method comprises: 

(a) lysis of transformed microbial cells producing recombinant env AIDS protein; 

(b) separation of env AIDS associated cellular membranes from other cellular components; 

(c) extraction of env AIDS from associated membranes: and 

30 (cQ chromatographic purification of the resultant extraction solution containing env AIDS to yield a substantially pure 
recombinant viral env protein. 

More spedfically.tiie preferred purification method fbr the preparation of substantially pure recombinant viral env 

protein comprises: 

35 

(a) cultivating a transformed organism containing a DNA sequence which codes for viral env protein; 

(b) causing a culture of the transformed organism of step (a) to accumulate the env protein; 

(c) lysing the culture of transformed organisms of step (b) to form a cell lysate mixture; 

(d) isolating the cell membrane components of the cell lysate mixture of step (c); 

40 (e) washing the isolated cell membrane components witii an extraction solution to yield a wash solution containing 
env protein; and 

(f) chromatographically purifying the wash solution of step (e) to yield a substantially pure env AIDS protein. 

In carrying out tiiis method it is preferred that tine cells be lysed by sonification. although it is forseeable that other 
45 known methods such as enzyme or mechanical lysis could also be used. It is preferred that the cell membrane compo- 
nent, specifically the inner and outer membranes, be isolated from other cellular components by metiiods such as cen- 
trifugation. It has been found tiiat env AIDS expressed by the transformed miaoorganism tends to become associated 
with the cellular membranes. Therefore, isolation of these membranes during the purification process ensures high 
purification levels and high purity env AIDS at the end of the purification procedure. 
so Once the ceil membranes are isolated from the lysate mixture, they are washed with an extraction solution, prefer- 
ably salt solutions and a detergent to yield a second solution containing approximately 50% env AIDS protein. Prefera- 
bly the cell membranes are washed in four separate steps with the salt solutions and detergent although it is forseeable 
that certain of these steps could be combined, rean^anged or eliminated. The first step of washing the cell membrane 
may be done with a salt solution, preferably 1 M NaCl. In tfie second step tiie cell membrane is washed with a detergent 
55 solution, preferably 1% Triton X-100. In ttie third step, the cell membrane is washed with anotiier salt solution, 1 .75M to 
3.5M guanidine HCI. The final wash is also with a salt solution preferably about 7M Guanidine HCl. TTie wash solution 
which results from the fourth and final wash corrtprises about 50% env AIDS. 

The final 50% env AIDS wash solution is then further purified by a chromatography step, preferably reverse phase 
high perfornnance liquid chromatography (HPLC). The HPLG step yields env AIDS protein in a substantially 100% pure 
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form. It is also foreseeable that monoclonal antibody affinity chromatography columns utilizing env AIDS polyclonal or 
monoclonal antibodies, could be used as an alternative to HPLC. 

Example 5 

5 

Polvacrvlamide pel electrophoiBSis and Western blot analysis 

Cells were lysed by resuspending the cell pellets (approximately 10® cells) in TG buffer (10 mM Tris. pH 7.4. 10% 
glycerol), mixed with an equal volume of 2 x sample buffer [Laemmli. U.K., "Cleavage of Structural Proteins During the 

10 Assembly of the Head of Bacteriophage 14". Nature 227. 680-685 (1970)] and incubated at 95'' C for five (5) minutes. 
Cell debris were pelleted by centrifugation and the cleared lysates were subjected to SDS-PAGE analysis [Laemmli, 
U.K., supra]. For Western Wot analysis, the proteins from tiie acrylamide gel were electroblotted onto a 0.1 ^m nitrocel- 
lulose membrane (Schleicher and Schuell) for 16 hr at 50V. in 12.5 mM Tris, 96 mM glycine, 20% methanol, 0.01% SDS 
at pH 7.5. Processing of the blot was carried out using the methods described by Towbin, H. et al. f Electrophoretic 

IS Transfer of Proteins From Polyacrylamide Gels to Nitrocellulose Sheets: Procedure and Some Applications". Proc. Natl. 
Acad. Sci. U.S.A.. 76, 4350-4354. (1 979)]. For treatment with the human sera, the blots were incubated with a 1000 fold 
dilution of the sera in antibody buffer (20 mM sodium phosphate buffer. pH 7.5. containing 0.5 M NaCI. 1% BSA and 
0.05% Tween 20) for 2-6 hr. The blots were then washed twice with phosphate buffered saline containing 0.05% Tween 
20 and then incubated with 1 25-l-labeiled Staphylococous aureus protein A for an additional period of 1 hr. The blot was 

20 then washed twice in PBS-Tween 20 buffer, dried and autoradiographed. 

Example 6 

Immunization with Env Protein of AIDS Virus 

25 

It is dear that in spite of the divergence observed between HTLVIIl and ARV-2 sequences, the recorhbinant proteins 
synthesized by the bacteria react well with AIDS patients* sera derived from both geographical locations of the United 
States. One hundred percent (100%) of the AIDS patients' sera tested showed high reactivity (50 Individual samples, 
25 from the east coast of the United States and 25 from the west coast of the United States). Thus all the env proteins 
30 contain at least one conserved epitope. All of the human sera from AIDS patients tested contained antibodies to the env 
proteins of the instant invention. This strongly suggests that these env proteins with the conserved epitopes would be 
immunogenic in man. 

It will be readily appreciated that the env proteins of the instant invention can be incorporated into vaccines capable 
of inducing protective immunity against the AIDS virus. By methods known in the art. tiie specific amino acids conpris- 

3S ing the epitopes of the env protein may be determined. Peptides may then be synthesized, comprising an amino acid 
sequence corresponding to an epitope of an env AIDS protein eitiier in monomeric or multimeric form. These synthetic 
peptides may then be incorporated into vaccines capable of indudng protective immunity against AIDS virus. Tech- 
niques for enhancing the antigenicity of such peptides include incorporation into a multimeric structure, binding to a 
highly immunogenic protein carrier, for example, keyhold limpet hemocyanin. or diphtheria toxoid, and administration in 

40 combination with adjuvants or any other enhancers of immune response. In addition, the vaccine composition may com- 
prise antigens to provide immunity against other diseases in addition to AIDS. 

An amino acid sequence corresponding to an epitope of an env protein eitiier in monomeric or multimeric form 
(peptide) may be obtained by chemical synthetic means or by purification from biological sources induding genetically 
modified microorganisms or tiieir culture media. The peptide may be corrdDined in an amino acid sequence with other 

45 peptides including fragments of other proteins, as for example, when synthesized as a fusion protein, or linked to other 
antigenic or non-antigenic peptides of synthetic or biological origin. The term "corresponding to an epitope of a env pro- 
tein" will be understood to indude tiie practical possibility that, in some instarwes. amino add sequence variations of a 
naturally occurring peptide may be antigenic and confer protective immunity against AIDS infection. Possible sequence 
variations include, without limitation, amino ackJ substitutions, extensions, deletions, interpolations and combinations 

so thereof. Such variations fall within the contemplated scope of the invention provided the peptide containing them is anti- 
genic and antibodies elicited by such peptide aoss-react with naturally occurring env protein or non-variant repeated 
peptides of env protein, to an extent suffident to provide protective immunity when administered as a vaccine. Such 
vacdne compositions will be combined with a physiologically acceptable medium. The size and shape of epitopes found 
in carbohydrate antigens have been extensively studied, but less is known about the structure of epitopes from protein 

55 molecules. Some epitopes of protein antigens have been defined at the level of their tertiary structure. In every 
instance, the epitopes were formed not by the primary sequences alon , but by the juxtaposition of residues brought 
together by the folding of the polypeptid chain(s) of the native molecule. In eddition. the structure of the 68Kd env pro- 
tein of the instant invention makes it particularly well suited for use as a vaccine. The 68Kd env protein comprises a 
large portion of the gene product which (a) was shown to b reactive with all the AIDS sera tested; and (b) has the 
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unique structural featur of oontaining both an extraceitular hydrophific region and the transmembrane hydrophobic 
regions. The latter structural feature makes it weil suited for use as a vaccine using liposome encapsulation to create a 
vehicle for administration. 

Routes of administration, antigen dose, number and frequency of injections are all matters of optimization within 
5 the scope of ordinary skill in the art, particularly in view of the fact that there is experience in the art in providing protec- 
tive immunity by the injection of other related antigens to provide immunity in other viral infections. It is anticipated that 
the principal value of providing immunity to AIDS infection will be for those individuals who have had no previous expo- 
sure to AIDS. e.g.. individuals who are in the high risk population, such as homosexuals, drug addicts and people from 
Haiti and Central America and individuals who may be receiving blood transfusions. It is also anticipated that tenporary 
10 Immunity for in^nts may be provided by immunization of mothers during pregnancy. 

Example 7 

DIapnostic Test for AIDS 

15 

It is clear that the env gene proteins of the instant invention may be used as diagnostic reagents for the detection 
of AIDS-associated antibodies. It is also apparent to one of ordinary skill that a diagnostic assay for AIDS using poly- 
clonal or monoclonal antibodies to the AIDS env protein of the instant invention may be used to detect the presence of 
the AIDS virus in human blood. In one embodiment a competition immunoassay is used where the antigenic substance, 

20 in this case the AIDS virus, in a blood sample competes with a known quantity of labelled antigen, in this case labelled 
AIDS env protein, for a limited quantity of antibody binding sites. Thus, the amount of labelled antigen bound to the anti- 
body is inversely proportional to the amount of antigen in the sample. In another embodimerrt, an immunometric assay 
may be used wherein a labelled AIDS-env antibody is used. In such an assay, tiie amount of labelled antibody which 
complexes with the antigen-bound antibody is directly proportional to the anrraunt of antigen (AIDS virus) in the blood 

25 sample. In a sinrple yes/no assay to determine whetiier the AIDS virus is present in blood, the solid support is tested to 
detect the presence of labelled antibody. In another emkxxiiment, monoclonal arrtibodies to AIDS env protein may be 
used in an immunometric assay. Such monoclonal antibodies may be obtained by methods well known in the art, par- 
ticularly the process of Milstein and Kbhier reported In Nature 256. 495-497 (1975). 

The immunometric assay method is as follows: Duplicate samples are run in which 100 ^1 of a suspension of anti- 

30 body immobilized on agarose particles is mixed with 100 \i\ of senjm and 100 ^1 of soluble ^^^l-labelled artibody. This 
mixture is for specified times ranging from one quarter hour to twenty four hours. Following tiie incubation periods the 
agarose partides are washed by addition of buffer and tinen centrifuged. After removal of the washing liquid by aspira- 
tion, the resulting pellet of agarose particles is tiien counted for bound ^^^l-labe!led antibody. The counts obtained for 
each of the complexes can tiien be compared to controls. 

35 While tine invention has been described in terms of certain prefen-ed embodiments, modifications obvious to one 
with ordinary sicll in tiie art may be made without departing from the scope of the invention. For example, it is under- 
stood tiiat ttie env AIDS DMAs described herein represent only ttie precise structure of two naturally occurring gene 
segments. It is expected that slightiy modified alleles will be found encoding for similarly functioning proteins, and such 
gene segments and proteins are considered to be equivalents for tiie purpose of this invention. It is also suspected that 

40 otiier variants in addition to those described herein will be found and that ttie envelope protein of said variants will differ 
slightly. These variant envelope proteins are likewise considered within the scope of the invention. DNA having equiva- 
lent codons is considered within the scope of the invention, as are synthetic gene segments tiiat encode homologous 
proteins of the viral envelope. 

Various features of tiie invention are set forfli in the following claims. 

45 

Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, U, NL, SE 

50 1. An envelope protein fragment of an acquired immune deficiency syndrome (AIDS) virus, essentially free of other 
proteins, with ttie amino acid sequence: 



55 
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ValTrpLysGluAla 

ThrThrthrLeuPheCysAlaSerAspAULysAlaTyrAspinrGluValHlsAsnValTrpAlaTtir 

HlsAUCysValProThrAspProAsnProGlnGluValValLeuValAsnValThrGluAsnPheAsn 

METTrpLysAsnAspMETVdlGluCInMETHlsGluAspIlelleSerLeuXrpAspClnSerLeuLys 

ProCysValLysLeuThrProLeuCysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnThr 

AsnSerSerSerGlyArgMETIleMETGluLysGIyGluIletysAsnCysSerPheAsnlleSerThr 

SerlleArgGlyLysValGlnLysCluTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 

AspThrThrSerTyrThrLeuThrSercysAsnXhrServallleThrGlnAIaCysProUysValSer 

PheCluProIleProIleHlsTyrCysAldProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 

PheAsnGlyThrGlyProCysThrAsnValSerThrValGlncysThrHlsGlylleArgProValVal 

SerthrClnLeuLeuLeuAsnGlySerLeuAlaGluGluOluValVallleArgServalAsnPheThr 

AspAsnAlaLysThrllelleYalGlnLeuAsnThrSerValClulleAsnCysThrArgProAsnAsri 

AsnThrArgLysLysIleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 

AsnMETArgGlnAlaHlsCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAiaSer 

LysLeuArgGluGlnPheGlyAsnAsnLysinrllellePheLysGlnSerSerGlyGlyAspProGlu 

I leva IThrHisSe rPheAsnCysG lyG lyGluPhePheTy rCys AsnSerThrG InLeuPheAsnSe r 

ThrTrpPheAsnserThrTrpSerthrGluClySerAsnAsninrGluGLyserAspThrlleThrLeu 

ProCysArglleLysGlnPhelleAsnHETtrpGlrtSluValGlyLysAlaMETTyrAlaProProIle 

SerGlyClnlleArgCysSerSerAanlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 

AsnClySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 

TyrtysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValClnArg 

GlutysArgAlaValGlylleGlyAlaLeuPheUeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 

AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValClnClnGlnAsnA^^ 

UeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpClylleLysClnLeuGln 

AlaArglleLeuAlaValGluArgTyrLeuLysAsjpGlnGlnLeuLeuGlylleTrpGlyCysSerGly 

LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 

AsnHlsThrXhrTrpMETGluTrpAspArgGluileAsnAsnTyrThrSer 



or 



CysProLysValSec 

PheGluProIleProIleHistyrCysAlaProAlaGlyPheAUIleLeuUysCysAsnAsnLysTnr 

PheAsnGlYThrGlyProCysThrAsnValSerXhrValClnCysTnrHisGlYlleArgProValVal 

SerXhrGlnLeuLeuLeuAsnClySerteuAlaCluGluCluValVallleArgSerValAsnPheXhr 

AspAsnAlaLysThrllelleValGlnLeuAsnxnrSerValGluIleAsnCysXhrArgProAsnAsn 

AsnXhrArgLysLysIUArglleGInArgGlyProGlyArgAlaPheValXhrlleGlyLyslle^ 

AsnMSXArgGlnAlaHisC/sAsnlleSerArgAlaLysxrpAsnAlaXhrLeuLysGlnlleAlaSer 

LysLeuArgCluGlnPheGlyAsriAsriLysXhrllellePheLysGLnSerSerGLyGlyAspProGlu 

lleValxnrHlsSerPheAsnCYsGlyGlyCluPhePheXyrCysAsnSerXhrGlnLeuPheAsnSer 

XhrXrpPheAsnSerXhrXrpSerXhrGluGlySerAsnAsnXhrGluGlySerAspThrlleThrLeu 

ProCysArglleLysGlnPhelleAsnMEXTrpGlnGluValGlyLysAlaMEXXyrAlaProProIle 

SerGlyGlnlleArgCysSerSerAsnlleXhrGlyLeuLeuLeuXhrArgAspGlyGlyAsnAsnAsn 

AsnGIySerGluIlePheArgProGlyGlyGlyAspMEXArgAspAsnXrpArgserGluLeuXyrLys 

XyrLysValValLysIleGluProLeuGlyValAlaProXhrLysAlaLysArgArgValvalGlnArg 

CluLysArgAUValGlylleCLyAlaLeuPheLeuGlyPheLeuGlyAIaAlaGlySerXhrMEXGIy 

AlaAUSerMEXmrLeuXhrVaLGlnAlaArgGlfiLeuLeuSerGlylleValCLnGlnGlnAsnAsn 

LeuLeuArgAlalleGluAlaGlnGlnHlsLeuLeuGlnLeuxnrValXrpGlylLeLysGlnLeuGln 

AlaArglleLeuAlaValGluArgtyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 

LysLeuIleCYsXhrXhrAUValProXrpAsnAlaSerXrpSerAsnLysSerUeuGluGlnlleXrp 

AsnHlsxnrXhrXrpMEXG luXrp Asp Ar gG lul leAsnAsnXy rxnr Ser 
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or 

METArgGlnAlaHlsCysAsnlleSerArgAULysTrpAsnAlaThrLeuLysGlnlLeAlaSer 
LysteuArgGluClnPheOlyAsnAsnLysTtirllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValthrHisSerPh AsnCysClyGLyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGLuGlySerAsnAsnThrCluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelUAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGIyGInlleArgCysSerSerAsnlLeThrGlyLeuLeuLeuThrArgAspGIyGIyAsnAsnAsn 
AsnGlySerGluIIePheArgProGIyGlyCIyAspHETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGIyValAIaProThrLysAlaLysArgArgValValGlnArg 
GLuLysArgAlaValCIylleGLyAlaLeuPheLeuGlyPheLeuGIyAIaAlaGIySerThrMETGly 
AlaAIaSerMETThrLeuTlirValGlnAIaArgGlnLeuLeuSerGIylleValGInGlr^GInAsnAsn 
LeuLeuArgAlaIIeGluAlaGInGlnKlsLeuLttuGlnl.euThrValTrpGlyIULysGlnLeuGLn 
AlaArglleLeuAIaValGluArgTyrLeuLysAspGlnGlnLeuteuGIylleTrpGlycysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuCluGlnlleTrp 
AsnHisTtirThrtrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 

or 

METTy r A 1 aProP rol 1 e 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyClyAsnAsnAsn 
AsnGlySerGluIIePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgserGluLeuTyrLys 
TyrUysValValLysILeGluProLeuClyValAlaProThrLysAlaLysArgArgvalValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaScrMETThrLeuThrvalGlnAlaArgGlnLeuLeuSerGlytleValGlnClnClnAsnAsn 
LeuLeuArgAlalleGluAlaGInGlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgryrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsfiLysSerLeuGluGlnlleTrp 
AsnHlsthrthrTrpMETCluTrpAspAr gG lul leAsnAsnty rthrSer 



or 

METAr gAs pAsnTr p Ar gse rG luLeuTy r Lys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValClnArg 
GluLysArg AjaVa lGlylieGlyAIaLeuPheLeuGIyPheLeuGlyAIaAlaGIySerThrMETGly 
AlaAlaSerMEmrLeuThrValGlriAlaArgClnLeuLeuSerGlyllevalGlnGlr^lnAsriAsri 
LeuLeuArgAlalleGluAlaGlnClnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArgIieLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlyIleTrpGlyCysS«rGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluClnlleTrp 
AsnKtsThrThrTrpMETCluTrpAspAr gc lul leAsnAsnTyrthrSer . 



An expression vector comprising a gene coding for an envelope protein fragment of an AIDS virus as defined in 
claim 1 downstream of a promoter sequence enabling transcription, translation and thus expression of said enve- 
lope protein fragment In a host cell. 

An expression vector according to claim 2. wherein said gene coding for an envelope protein fragment of an AIDS 
virus is ja gene comprising the nucleotide sequence: 
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v CTCTGGAAGGAAGCA 
ACCACCACTCTA l ' li r G TGCATCAGATGCTAAAGCATATGATACACAGCTACATAA 
CATCCCTGTGTACCCACAGACCCCAACCCACAACAACTACTATTC^ 
ATGTGCAAAAATCACAIXXJTAGAACACATtXATGAOCATATAATCAG^ 
CCATCTCTAAAArtAACCCXACTCTCTGTTACrm 

aatactactaccgggacaatcataatcgacaaaggacacataaaaaac kc tc i it c aatatcaccaca 

accataagagctaagctgcagaaagaatatgca' i x i ' lttta taaacttgatataataccaatacataat 

catactaccacctataorrtgacaactrgtaacacctcactcact^ 

tttcagcauvttcccatacamttctcccccgg c ' rgg tttt gct 

ttcaatggaacacgaccatctacaaatgtcacxacactacaatctacaa 

tcaactc»actcx:tcttaaatcgcagtctagcacaacaagaggt^ 

gacaatgctaaaaccataatagtacagctcaacaatcrgtacaaattaaxt^ 

aatacaagaaaaaaaatccgtatccagaggggacxagggacaccattrgmcaataggaaa^ 

aatatgagacaagcacattgtaacarragtagagcaaaatggaatgccactrr^^ 

aaarraagagaacaatttggaaataataaaacaataatctttaagcaatcctca^ 

attgtaacccaca g ttttaattgtggaggggaa' n t rt ctactctaattcaacacaa c tg tt ra atagt 

acttggtttaatagtacttcgagtactgaagggtcaaataacacrgaagga^ 

ccatgcagaataaaacaatttataaacatgtggcaggaagtaggaaaagcaatgtatcccc^^ 

agcggacaaattagatgttcatcaaatarracagggcicctattaacaagaca 

aatcgctcccacatcttcacacctcgaggaggagatatgacggacaattggagm 

tataaagtagtaaaaattcaaccattaggagtagcacccaccaacgcaaagacaagagtggtg» 

gaaaaaagagcagtgggaataggagcxrrgttccttgggttcttgtc 

gcagcgtcaaigacgctgacggtacaggccagacaattattgtctgot 

ttccrcacggctattgaggcgcaacagcatctgttccaacrca^ 

gcaagaatcctggctgtggaaagataccraaaggatcaacacctcctggggam 

aaactaatttgcaccactcctgtgccttggaatgctagttggagtaatam 

aatcacacgacgtggatggagtgggacagagaaattaacaattacacaagc 



or an equivalent thereof, coding for said envelope protein fragment. 

An expression vector according to claim 2, wherein said gene coding Ibr an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 
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tCTCCAAAGGTATCC 

TTTCA«CAATTCCCATA<»TTATTCTGCCCCCCCTCGTT^ 

TTCAATCCAACACGACCATCTACAAATCTCAGCACAGTACAATGTAa 

TCAACTCAACTCCTGTTAAATCOCAGTCTAGCAGAACAM 

GACAATCCTAAAACCATAATAGTACACCTGAACACATCrGTACAAATTAAT^ 

AATAaUlCAAAAAAAATCCCrrATCCACACK»3ACCACCGAGAGCATTT^ 

AATATCAGACAACCACATTCTAACATTAGTACAGCAAAATC^AATGCCAOT 

AAATTAAGAGAAOVATTTCGAAATAATAAAACAATAATCTTTAAGCAATCCTa 

ATTCTAACGCACACTOTAATTCTCGACGGGAATTTTTCTAC^^ 

ACTTGGTrrAATACTACTTCCACTACrGAAGGGTCAAATAACACTGA^ 

CCATXX^GAATAAAACAAmATAAAaTCTGGCACCAAGTAGGAAAAGCA^ 

ACCCGACAAATTACATCTTCATCAAATATTACAGCCCTCCTATTAAa^ 

AATCCXrrCCGAGATCTTCACACCTGGAGGAGGAGATATGACCGACAATTCCAG^ 

TATAAAGXAGTAAAAATTCAACCATTACGAGTACCACCCACCAAGGCAAAGAGAAGAGTGGTG^ 

GAAAAAAGAGCAGTCGGAATAGGAGCTTTGriCCTTCGCirrCTrJCCAGCAGCACGAAGCACT 

CCACCGTCAATGACGCTGACCGTACAGGCCAGACAATTATTCTC^ 

TTGCnXiACCGCTATTCAGGCGCAACACCATCTCTTCCAACTa 

GOUVGAATCCTOOCTCTGGAAAGATACCTAAACGATCAACACCTCC^^ 

AAACrAATTrGCACCACTGCT G TC C CTTGGAATGCTAGTTTC 

AATCACACCACGTGGATGGACTCGGACAGAGAAATrAACAArrACACAAGC 



or an equivalent thereof, coding lor said fragment. 

An expression vector according to claim 2, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

ATGAGACAAGCACATTGTAACAITAGTAGAGCAAAATGGAATGCCAC^ 
AAATTAAGACAACAATTTCGAAATAATAAAACAATAATCTTTAAGCAATCCTW 
ATTGTAACCCACACTmAATTGTGGAGGCGAATTTTTCTACTC^ 
ACTTGGTTTAATAGTACTTGGAGTACTCAAGGGTCAAATAACAC^ 
CCATGCACAATAAAACAATTXATAAACATCTCGCAGGAAGTAGCAAAAGCAATCT 
ACGOCACAAATTAGATCrrCATaU^TArrACAGGGCTGCTATTAA^ 
AATGOCTCaJACATCTrCAGACCTCGAGCAGGACATATCAGCGACAATTO^ 
TATAAAGTAGTAAAAATTGAACCATTAGGACTAGCACrCACCAAGGCAAAGAGAAGAGTGCT^ 

GAAAAAAGACCAGTGGGAATAGGAGCTTTGrrCCnriXX^^ 

GCAGCCTCAATCACCCTGACCGTAaGGCCAGACAATTATTCTCTGGT^^ 

TTGCTCAGGGCTATOAGCCCCAACACCATCTCTTG^ 

CCAACAATCCraxrrcTCCAAAGATACCTAAACGATCAACAGCTCC^^ 

AAACTAATTTtXaiCCACTCCrCTGCCTT^ 

AATCACACCACCTOCATCCACTGCGACAGACAAATTAACAATTACACAAGC . 



or an equivalent thereof, coding for said envelope protein fragment. 

An expression vector according to claim 2. wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 
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ATCTATCCCCCTCCCAXC 
ACWXSACAWimCATCTTCATCAAATATrACAGGGCTCCrATTAACAAGAGAT^^ 
AATCGGTCXCACATCTTCAGACCTGGAGGACGAGATATCACOTAC^ 

TATAAAGTAGTAAAAATTCAACCArrAGGACTAGCACCCACCAAGGCAAAGAGAAGAGTCGT^ 

GAAAAAACAGCAGTGGCAATAGGAG C ITiU I ICC TT G GGTTCTT GG GAGCAGCACCAACCACTATGGGC 

CCAGCXTTCAATGACCCrCACGGTACAGGCCAGACAAmTTCTCT^ 

TTGCTGACCCCTATTCAGCCCCAACAGCATCTGtTCCA^ 

GCAAGAATCCTGGCTCTCGAAAGATACCTAAACGATCAACAGCrCC^^ 

AAACTAArrTCCACCACTCOOTGCCriXXSAATCCTAGT^ 

AATCACACCACGTCGATGGACTGGGACAGAGAAAtXAACAATTACACAAGC 



or an equivalent thereof coding for said envelope protein fragment 

7. An expression vector according to claim 2. wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

ATCACCGACAAtTGGAGAAGTGAATTATATAAA 
mAAAGTACXAAAAATTGAACCATTAGGACTAGCACCCACCAAGGCAAAGACAAGAGT^^ 
GAAAAAAGAGCAGTCOGAATAGGAGCTITCTrCCTTtXX:^ 

CCACCCTCAATGACCCTCACCCTACAGGCCAGACUITTATTCTCT^ 
TTCCrCACGGCTATTCAGGCCCAACAGCAtCrGTTGCA^ 

GCAAGAAtCCTGGCrCTGGAAAGAXACCTAAAGGATCAACACCTCCTCGGGAT^^ 
AAACTAAtXTGCACCACTCCTGTCCCTTCGAAT^ " 

AATCACACCACCTOGATCCAGTGGGACAGAGAAATTAACAATTACACAACC 



8. An expression vector according to any one of claims 2 to 7. which is a plasmid capable of replication in gram-neg- 
ative and/or gram-positive bacteria. 

9; An expression vector accoiding to claim 8 which is capable of replication in an E. coll strain. 

10. An expression vector according to claim 8 which is capable of replication in a B. subtills strain. 

1 1 . The expression vector pEVI . -2. or -3/env 44-640. 

1 2. The expression vector pEV1 . -2. or -3/env 205-640. 

13. A transformant carrying an expression vector as claimed in any one of claims 2 to 12. 

14. A transformant according to daim 13 which is an E. coli strain. 

15. A transformant according to daim 14 which is an E. coli MC 1061 strain. 

16. A transfomiant according to daim 13 which is a B. subtilis strain. 

17. A transformant accorcfing to daim 13 which is a mammalian cell. 

18. A method of producing an envelope protein fragment of an acquired immune defidency syndrome virus as claimed 
in daim 1 comprising: 

transforming a host cell with an expression vector as claimed in any one of daims 2 to 12: culturing said host 
cell so that said AIDS env protein fragment is expressed; and 
extracting and isdating said AIDS env protein fragment. 
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1 9. A method according to claim 18. wherein the expression vector is pEVI , -2 or -3/env 44-640. 

20. A method according to claim 18. wherein the expression vector Is pEVI . -2 or- -S/env 205-640. 

21 . A method of testing human Wood for th presence of antibodies to the viral etiologic agent of AIDS which comprises 
mixing a composition containing an envelope protein fragment of an AIDS virus as claimed in claim 1 with a sample 
of human blood and determining whether said envelope AIDS protein fragment binds to AIDS antibodies present 
in the blood sample. 

22. A method according to claim 21 which comprises the use of the Western Blotting Analysis. 

23. A method according to claim 21 which comprises the use of an E USA-technique, wherein an envelope protein frag- 
ment of an AIDS virus as claimed in claim 1 is coated on a solid phase and contacted with the sample and after 
washing contacted with an enzyme-labeled non-human IgG. 

24. A method according to claim 21 . wherein the Double-Antigen-Method is used. 

25. A method for the determination of AIDS virus, wherein antibodies against an envelope protein fragment of an AIDS 
virus according to claim 1 are used. 

26. A method according to claim 25, wherein the antigen in the sample and a protein fragment as claimed in claim 1 in 
labeled form compete with an antibody against a protein fragment as claimed in claim 1 , 

27. A method according to cam 25. wherein a sandwich method is performed using two antibodies against a protein 
fragment as claimed in claim 1 . 

28. A method according to daim 27, wherein one antibody is on a solid phase and the other antibody is labeled. 

29. A method according to daim 27. wherein two different monoclonal antibodies are used. 

30. A vaccine eiidting immunity to AIDS comprising as an active ingredient a protein fragment as claimed in claim 1 . 
- 31 . Antibodies raised against a protein fragment as claimed in daim 1 . 

32. The antibodies of claim 31 which are monoclonal antibodies. 

33. The use of a protein fragment as claimed in daim 1 for the preparation of a protective immunisation vacdne. 

34. The use of a protein fragment as claimed in claim 1 for testing human blood for ttie presence of AIDS virus. 
Claims fbr the following Contracting State : AT 

1 . A process for the preparation of an envelope protein fragment of an acquired immune deficiency syndrome (AIDS) 
virus, essentially free of other proteins, comprising: 

transforming a host cell with an expression vector comprising a gene cocfing for an envelope protein fragment 
of an AIDS virus with tiie amino acid sequence: 
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valTrpLysGIuAIa 

ThrThrthrLeuPheCysAlaSerAspAlaLysAlaTyrA3pThr0luValHlsAsnValTrpJVlaThr 
Hl5AlaCysValProthrA5pProA5nProGlnGluValValLeuValAsnValthrGluA3nPheAsn 
MCTTrpLysAsnAspKETValGluGlnMETKlsGluAsplLelleSerLeutrpAspGLnSerLeuLys 
ProcysValLysLeuthrProLeuCysValSerteuLysCysTnrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGlyArgMETIleMETGluLysGlyGluIleLysAsnCysSerPheAsnlleScrThr 
SerlleArgGlyLysValGInLysGLuTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AspthrThrSertyrThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 
PheGIuProIIeProIleHisTyrCysAIaProAlaGlyPheAIalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrHlsGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGIuValVallleArgSarValAsnPheXhr 
AspAsnAlaLysThrllelleVaLGlnLeuAsnThrSarValGlulleAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGInArgGlyProGlyArgAlaPheValThrlleGlyLyslleGIy 
AsnMETArgGlnAlaHlsCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrKlsSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrXrpSerThrGluGlySerAanAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValOlyLysAlaMETTyrAlaProProIle 
SerGlyGInlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGIyGlyAsnAsnAsn 
AsnGlyScrGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGIyPheLeuGlyAlaAIaGIySerThrHETGly 
AlaAlaSerHETrhrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAUValGluArgTyrLeuLysAapGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSarTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGluIleAsnAsntyrThrSer 



or 

CysProLysValSer 

PheGluProIIeProIIeHlsTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrHlsOlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlyScrteuAlaGluCluCluValVallleArgSerValAariPheThr 
AspAsnAlaLysThrllelleValGlrU-euAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsriXhrArgLysLyslleArglleGlnArgGlyProGlyArgAlaPheValXhrlleGlyLystleCly 
AsnMETArgGlnAlaKisCysAsnlleSerArgAIaLysTrpAsnAlathrLeuLysGlnXleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGIyAspProGIu 
IleValThrKlsSarPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGLnLeuPheAsnSer 
ThrTrpPheAanSerThrTrpSerThrOluGlySerAsnAsnThrGluGlySerAspThrlleThrLcu 
ProCysArgllaLysGlnPhelleAanMETTrpGlnGluValGlyLysAlaMETTyrAlaProProlle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAapGlyGlyAsnAsnAsn 
AanGlySerGluIIePheArgProGlyOIyGlyAspNETArgAspA3nTrpArgSerGluLeuXyrI.ys 
TyrLysValValLysXIeGIuProLeuGIyValAlaProthrLysAIaLysArgArgValValGlnArg 
CluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerHETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlrtGlnClnAsnAsn 
LeuLeuArgAlalleGluAlaGlnClnHisLeuLeuGlnLcuThrValTrpGlylleLysClnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGIylletrpGIyCysSarGly 
LysLeuIleCysThrThrAlaValProtrpAsnAlaSerTrpSerAsnLysSerLeuGIuGInlletrp 
AanKisThrThrTrpHETGIutrpAspArgGluIleAsnAsnTyrThrSer 



or 
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METArgGlnAlaHlsCyaAanll SerArgAlaLysTrpAsnAlaThrLcuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAanAsnLysThrllellePheLysGlnSerScrGlyOlyAspProGlu 
IleValThrKlsSerPheAanCysGlyClyCluPhePheTyrCysAsnSerthrGlnLauPhcAsnSer 
ThrTrpPhcAanSarThrTrpSerThrGluOlySerAsnAsnThrGluGlySarAspThrlleThrLau 
ProCysArgllaLysGlnPhallaAsnMETTrpClnGliiValClyLysAlaMETTyrAlaProProlla 
SerClyOlnllaArgCysSarSerAsnllaThrClyLeuLauLeuThrArgAapGlyciyAsnAsnAsn 
AsnGlySarGlullaPhaArgProGlyGlyGlyAspMBTArgAspAsnTrpArgSerCluLauTyrLys 
TyrLysValValtyslleGluProLauClyValAlaProThrLysAlaLysArgArgvalValGlnArg 
G luLysArgAU>^ IG ly 1 1 eG lyA laLau^^ 

AlaAlaSerMEmrleuThrValGlnAlaArgGlnLauLeuSerGlylleValGlnGlnGlnAanAsn 
Laul^uArgAlallaOluAlaOlnClnHlsLauLeuGlnLeuThrValTrpGlylleLysGlnLauGln 
AlaArgllcLeuAlaValGluArgTyrLeuLysAspGlnClnteuLauGlyllaTrpGlyCysSerGly 
LysLeuIleCysThrthrAlaValProTrpAsnAlaSarTrpSarAsnLysSarLauCluGlnlletrp 
AsnHlsThrthrTrpMETGluTrpAspArgclulleAanAsnTyrThrSer 



or 



METtyrAIaProProXla 

SerGlyGlnlleArgCysSerSerAsnXleThrGlyLeuLeuLauThrArgAspGlyGlyAsnAsnAsn 
AanClyserGluIlePheArgProGlyGlyGlyAapMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysVaLValLyslleGluProLauOlyValAlaProThrLysAlaLyaArgArgValValGlnArg 
GluLysArg AIaVa lGIylleGlyAIaLeuPheLeuGlyPheLauGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGInLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
UeuLauArgAIalleGluAIaGlnGlnKisLeuLeuGlnLeuThrValTrpGlyllaLysGlnLeuGIn 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuClylleTrpGlyCysSerGly 
LysLeuIleCysThrthrAlaValProTrpAsnAlaSarrrpSarAsnUysSerLeuGluClnlleTrp 
AsnHlsThrThrTrpMEWluTrpAspAr^luIleAanAsaTyrThrSer 



or 



MBTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAIaLysArgArgValValOlnArg 
CluLysArg AlaVa iGlYlleGlyAULeuPheLauglyPheLauglyAIaAlaGlySefThrMSTGlY 
AlaAlaSerHSmrLeiiThrValGlnAlaArgGlnLeuI^uSerGlylleValQlnGlnGlnAsi^ 
LeuLeuArgAlalleGlxoAlaGlnGlnHlsLeuLeiiGlnLeuThrValTrpGlyllcLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuCluClnlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgCluIleAsnAanTyrThrSer 

downstream of a promoter sequence enabling transcription, translation and expression of said envelope pro- 
tein fragment in said host cell; culturing said host cell so that said envelope protein fragment of an AIDS viais 
is expressed; and extracting and isolating said envelope protein fragment of an AIDS virus. 

A process according to darm 1. wherein the host cell is a bacterium. 

A process according to daim 2. wherein the bacterium is E. coli. 

A process according to daim 3, wherein the plasmid is pEVl . -2, or -3/env 44-640. 

A process according to daim 3. wherein the plasmid is pEVi , -2, or -3/env 205-640. 

A process for the preparation of an expression vector comprising a gen coding for an envelope protein fragment 
of an AIDS virus, which process comprises constructing an expression vector having an insertion sit . wherein a 
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gene coding for an envelope protein fragment of an AIDS virus as defined in claim 1 may be inserted which inser- 
tion site is downstream of a promoter sequenc enabling transcription, translation and thus expression of said 
envelope protein fragment in a host cell. 

A process according to daim 6. characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 

GtGTGGAAGCAAGCA 

ACCACCACTCTATTTTGTGCATCAGATCCTAAAGCATATGATACAGAGGTACATAATGTT^^ 

CATGCCTCTCTACCCACAGACCCCAACCCACAAGAACTACTATTGGTAAATGTCAC^ 

ATCTGGAAAAATCACATGGTAGAACACATCCATCACGATATAATCAGTTTATGGGATC^ 

CCATGTCTAAAATTAACCCCACTCTGXGTTAGTTTAAACTGCACTGAT^ 

AATAGTACTAGCGGGAGAATGATAATGGAGAAAOGACACATAAAAAACTCCrCTTT^ 

AGCATAAGACGTAAGGTGCAGAAAGAATATGCATTTTtrTATAiUVCTTC 

GATA CTACCAGCTATACGTTGACAAGTTGTAACACXrrCACTCATTAC^ 

TTCAATGGAAaGCACCATCTACAAATGTCAGCACACTACAATGTACACAT^ 

TCAACTCAACrGCTGTTAAATGGCAGTCTACCAGAAGAAGACGTAGTAACT 

GACAATGCTAAAAC»TAATACTACAGCTGAACACATCTCTAGAAATTAATTCTAC^ 

AATACAAGAAAAAAAATCCXJTATCCMAGGGGACaUXWAGAGCATTTGTTACA^ 

AATATGAGACaACCACaVTTGTAAaTTAGTAGAGCAAAATOCAATGCCACTTTAAAA^ 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCT 

AWWAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCT 

ACTTGGTTTAATAOTACTTGGAGTACTGAAGGGTCAAATAACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTCGCAGGAAGTAGGAAAACCAATGTAT^ 

AGCCGACAAATTAGATCTXCATCAAATATTACAGGGCTGCTATTAACAAGAGAT^ 

AATGGGTCCGAGATCrrCAGACCTGGAGGAGCAGATATCAGGGACAATTCCAGAAGTC 

TATAAAGTAGTAAAAATTCAACCATTAOCAGTAGCACCCACaUVGGCAAAGAGAAGACTCGT^^ 

GAAAAAAGAGCAGTGOGAATAGGAGCTTTGTTCCTTGGCTTCTTOGGATC^ 

GCAGCGTCAATGACGCrGAC»5TACAGGCCAGACAATTATTGTCTGGTATAGTGa 

TTGCTGAGGGCTATTGAGGCGCAACACCATCTGTTGCAACrra^ 

GCAAGAATCCTGGCTGTGGAAACATACCTAAAGGATCAAC^^ 

AAACrAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTT^ 

AATCACACGACCTGGATGGAGTGGCACAGAGAAATTAACAATTACACAAGC 



or an equivalent, coding therefore is used. 

A process according to daim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nudeotide sequence 
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tgtccaaagctatcc 

tttca{xxaattcccatacattattgt«:cccxxx:tgcttttcccatt^ 

TrCAATCXJAACACCACC»TGTACAAATGTCACCAaGTACRATXrrACACATOGAATTAC(X:CACT^ 

TCAACTCAACTGCTCTTAAATCCXaCTCTAGCAGAACAACAOCTACTAATTACAICTOTaVATTT^^ 

GACaATWrrAAAACCATAATACTACACXTTGAACACATCTCTAGAAArEAATTC^^ 

AATACAAGAAAAAAAATCCCTATCCaCAGCCGACCAOOGACAGCATTTCTrACaATAGGAAAAATAOGA 
AATATCACACAA(X:A CATT GTAACATTACyrAGAGCAAAAT(y;AATGCCACmAAAACAGATAGCTAGC 

AAATTAAOACAACAATTTCGAAATAATAAAAaVATAATCTTrAAOaUlTCCTCAOGAaX^ 
ATTCTAACGCACacr^ 

ACTTOOTTTAATACTACTtOGAOTACTCAAGCGTCAAATAACACTCAAGGAAGTGACRCAATCACACTC 

CCATCKrAGAATAAAACAATTTATAAACATGlXXX^GCAACTAGCAAAACCAATCTATCkrCCCTCCCATC 

AGCGCACAAArrACATGTTCATCaAATATTACAGGOCTCKrrATTAACAAOAGATCGTCGTAATA^ 

AAT(XK;TCCOAOATCTTCACACCTW3AOOAOGACATATGAGGGACAATT(X3ACAA<rtGAATTATAT^ 

TATAAA0TACTAAAAATTGAACCATTAGGAGTACCACCCACCAAaX»AAGAGAAGACTGGTGC3VGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTXyrrcCTTGGGTTCTTCGGAGaWSCACOAAGCACTAtGGG^ 

GCAGCGTCAAtCACGCTGACXXITACAGGCCACACAATrATTCTCTOGTATACTGaV^ 

TTGCTCAGOGCTATOACGCGCAACACC»TClX;TTGCAACTCACAGTCTGGGGaVT^ 

GCAAGAATCCTOGCTGTOCAAAOATACCTAAAGCATCAACACCTCCTCGGGATrTOGGGTTGCTCT^ 

AAACTAATTTGCACCACTGCrGTGCCTTCGAATGCTAGTTGOAGTAATAAATCTCTCCAACAGATT^ 

AATCACACGAOGTCOATGGAGTGOGACAGAGAAATTAACAATTACACAAGC 



or an equivalent coding therefore is used. 

9. A process according to daim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 

ATCAGACAAGCACATTXrrAAa^TTAGTAGAGCAAAATOGAATGCCACTrTAAAACaGATACCTAGC 
AAATTAAGAGAACAATTIOCAAATAATAAAACAAIAATCTTTAACCAATCCTCAGGACOOCACra^ 
ATTGTAACCCACAGTmAATTCnXXSAOGOGAATTTTTCtACTCTWlTTC^ 
ACTT0GTTTAATACTACTT0GACTACTCAACGCTCAAATAACACTGAACGAACTGACAC3VATCA<aCT^ 
CCATCCACAATAAAACAAmATAAACAT(mXKaGGAACTA<WAAAAGCAATCTATGCCCCrC^ 
AGCOGACAAAnACATGTTCAICAAATATTACAOGGCTGCTATTAACAAGACATtWWWTAATAACAAC 
AATO0<mXCAGATCTTCACA<XTCGAOGAGCACAXATGAOOGACAATTCGAGAACTGAATTATATA^ 
TATAAACTACTAAAAATTGAACCATTAGGACTAGCACCCACCAACGCAAAOACAAGACTOClXXaGACA 
CAAAAAAGAOCAGTGCGAATACCACCTTTGTTCCTTOGCTTCTTGGCAGCACCAGGAAG^ 
C<aOCCTCAATGACGCrCACCGTACAGGCCAOACAATTATTCTCTOCTATACTGCAGC»OCACA^ 
TTCCrCAGCGCTATTaOGCCCAACAGCATCltWTCCAACTCAC^ 
GCAAGA ATCCT OGCTCrGGAAAGATACCTAAAGGATCAACAGCTCCTaGOGATTTCCX^ 
AAACTAATlTOCACCACTGCTCTGCaTOGAATCCTACTTCGACTAATAAATCTCTGCAA 
AATCACACGACCTGCATCCAGTOOGACACACAAATTAACAATTACACAAGC 



or an equivalent coding therefore is used. 

10. A process according to daim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nudeotide sequence 
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ATGTATGCCCCrCCCATC 

AGCCXIAd^TTAGATGTTCATCAAATAnACAGOCKri^ 

AATCGGTCCGAGATCTTCAGACCTGGAOGAGGAGATATCAGCXSACAATTGGAGAACr^ 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGA G 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGOGTTCrr^ 

GCAGCGTCAATGACGCTGACOGTACAGGCCaGACAAmTTCTCTGCT 

TTCCTGAGGGCTATTGAGGCCCAACAGCATCTCTTCCAACTa 

GCAAGAATCCTGGCTCTCGAAAGATACCTAAAGGATCAACAGCTCCTGC^ 

AAACTAATTIXXIACrACrGCrGTGCCTTG^ 

AATCACAOGACGTGGAtGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent coding therefore is used. 

11. A process according to daim 6, characterized in that as sard gene coding for an envelope protein fragment of an 
AiDS virus a gene connprising the nucleotide sequence 

ATCAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGT^ 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTlOGGTTCnTOGGAGCAC^^ 
GCAGOGTCAATGACGCTGAOGGTACAGGCCAGACAATTAtTGTCTGGTATAGTGCAGCA^ 
TTGCTGAGGGCrATTGAGGCGCA4U»GCATCTGTTGCAACTCA^ 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCT^^ 
AAACTAATTTGCACCACTGCTGTGCCrtGGAATOCTAGTTO 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCT 

or an equivalent coding therefore Is used. 

12. A process accoiding to any one of claims 6 to 11 , wherein the expression vector Is a plasmid capatsle of replication 
in gram-negative bacteria. 

13. A process according to daim 12, wherein the plasmid is capable of replication In an E. coli strain. 

14. A process for the preparation of a transformant carrying an expression vector comprising a gene coding for an 
envelope protein fragment of an AIDS virus, which process comprises transforming a microorganism with an 
expression vector obtained according to any one of claims 6 to 13 and cultivating the transformed microorganism. 

15. A procss according to claim 14, wherein the. microorganism is an E. coli strain. 

16. A process according to daim 15, wherein the microorganism is an E. coli MC 1061 strain. 

17. A process of testing human blood for the presence of antibodies to the viral etiologic agend of AIDS which process 
comprises mixing a composition containing an envelope protein fragment of an AiDS virus obtained according to 
daim 1 with a sample of human blood and determining whether said envelope AIDS protein fragment binds to AIDS 
antibodies present in the blood sample. 

18. A process according to claim 1 7 which comprises the use of the Western Blotting Analysis. 

1 9. A process according to claim 1 7 which comprises the use of an Elisa-technique, wherein an envelope prote'n frag- 
ment of an AIDS virus obtained according to claim 1 1s coated on a solid phase and contacted with the sample arti 
after washing contacted with an enzyme-labeled non-human IgG. 

20. A process according to claim 17. wherein the Double-Antigen-Method is used. 

21 . A process for the determination of AIDS virus, wherein antibodies against an envelope protein fragment of an AIDS 
virus obtained according to daim 1 are used. 
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22. A process according to claim 21. wherein the antigen in the sample and a protein fragment obtained according to 
claim 1 in labeled form compete with an antibody against a protein fragment obtained according to daim 1. 

23. A process according to claim 21 , wherein a sandwich method is performed using two antibodies against a protein 
fragment obtained according to claim 1 . 

24. A method according to daim 23, wherein one antibody is on a solid phase and the other antibody is labeled. 

25. A method according to daim 23. wherein two different monoclonal antibodies are used. 

26. An envelope protein fragment of an AIDS vims whenever prepared by a process as daimed in any one of daims 1 
to 5. 

27. An expression vector comprising a gene coding for an envelope protein fragment of an AIDS virus whenever pre- 
pared by a process as daimed in any one of claims 6 to 1 3. 

28. A transfbrmant canning an expression vector comprising a gene coding for an envelope protein fragment of an 
AIDS virus whenever prepared by a process as claimed in any one of claims 14 to 16. 

29. An expression vector comprising a gene coding for an envelope protein fragment of an AIDS virus as defined in 
claim 1 downstream of a promoter sequence enabling transaiptlon. translation and thus expression of said enve- 
lope protein fragment in a host cell. 

30. An expression vector according to claim 29. wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nudeotide sequence: 

GTGTGGAAGGAAGCA 

ACCACCACrCTATTTTCTGCATCAGATGCrAAACCATATGATACAGAGGTA» 

CATGCCTGTGTACCCACAGACCCaUVCCCACAAGAAGTAGTATTGG^ 

ATGTGGAAAAATGACATGGTAGAACAGAtGCATGAGGAtATAATCAGrrrATGGGATC^^ 

CCATGTCTAAAATTAACCCCACrCTGTGTTAGTTTAAAGTGCACTCATTTGAAGAATGATACT 

AATAGTAGTAGGGGGAGAATGATAATGGAGAAAGGAGAGAXAAAAAACTGCTCTTtCAAtAt^^ 

AGCATAAGAGGTAAGGtGCAGAAAGAATATGCATTTTrtTATAAACTTGATATM^ 

GATACTACCAGCTATACCTrGACAAGTTGTAACACCrCAGTCATTAaVCAG^^ 

TTIGAGCCAATTCCCATACATTATTGTGCCCCXX k,lWiTTll^ 

TTCAATGGAACAGGACCAXGTACAAATGTCAGaVCAGTA 

TaVACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAOT 

GAO^TCCTAAAACCATAATAGTACACCTGAACACATCTCTAGAAATTAATT^ 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACXAGGGAGAGCATTTGTTACAATAGGAAAAAT^ 

AATATGAGACAAGO^CATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAAC^ 

AAAtTAAGAGAACAATTTCXSAAAtAATAAAACAATAATCtTTAAGCAATCn 

ATTGTAACGCAOl G TTTTAATrGTGGAGGGGAATTTTTCTACTGTAATT 

ACrrGGTrrAATAGTACTTOGAGTACTGAAGGGTCAAATAACAC^ 

CCATGCAGAATAAAACAAmATAAACATGTGGC»GGAAGTAOGAAAAGCAATGTATGC^ 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATOT 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGA^ 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCrrrGTTCarTGGGTTCTTGGGAC^ 

GCAGCGTCAATGACrCtGACCGTACAGGCCAGACAATTATTGTCtGCTAT^ 

TTGCTGAGCGCTATTGAGGCGCAACAGCATCTGTTCCAACTCACAGTCT^^ 

GCAAGAAtCCTGGCrGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTG^ 

AAACTAATTTGCACCACTOCTGTGCCTTGGAAT^ 

AAtCACAOGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAA 



or an equivalent thereof, coding for said envelope protein fragment. 
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31 . An expression vector according to claim 29, wherein said gene coding for an envelope protein fragment for an AIDS 
virus is a gene comprising the nucleotide sequence: 

TGTCCAAAOGTATCC 

TTIGAGCXAATTCCCATACATTATTGaXKXCXCX^ 

TCAACTCAACTGCTGTrAAATOCXaVGTCTMCM 

GACAATGCTAAAACCATAATAGtACAGCTGAACACATCrCTAGA^ 

AATAaUU5AAAAAAAATCCCTATCC3U3AOCXX»CCAOOOAGAOC^ 

AATATGAGACAAOCACATTCTAACATTAOTAOAOCAAAATOG^ 

AAATTAAGACAACAATTTGCAAATAATAAAACAATAATCTTTAAOCAATCC^^ 

ATTGTAACGCACAGTTTTAArrGTXXSAGGOGAA Tn 'TT CT 

ACnOGTrCAATAGTACTTOGACTrACTGAAOOCmS^ 

CCATGCAGAAtAAAACAATTTATAAACATCTOGCAOGAAOTAQQAAAAOC^ 

AGCOGACAAATTAGATGTTCATCAAATATTACAOOGCTCCTATTAACA^ 

AATGGGTCOGAGATCrrCACACXTOGAOGAOGACATATGACXXSACAATTOGAGAAGTC 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAOCACCXACCAAOG<»AACAGAA^ 

GAAAAAAGAGCAGTGGGAATAOGAGCTTTGTTCCTTOGGTTCTXOGGAGCAG^^ 

GCAGCCTCAATCACCCTGAC»5TACAGGCC3W3ACAAmTTGT^^ 

TTGCTGAGGGCTATTGAGGCGCAACAGaVTCTGTT^^ 

GCAAGAATCX:TGG<nG1XXiAAAGATACCTAAAGGATCAACACCTCC^^ 

AAACXAATTTGCACCACTGCTGTOCCTTOGAAXGCTAGTTOCAOTAATAAAT^^ 

AATCACACGAGGTGGATGGAGTGGGACAGAGAAAnAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. - 

32. An expression vector according to claim 29, wherein said gene coding fbr an envelope protein fragment of an AIDS 
vims Is a gene comprising the nucleotide sequence: 

ATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCT 
AAATTAAGAGAACAATTTCGAAATAATAAAACAATAATCTTTAAGCAATC^ 
ATTGTAAOCCACACTTTTAATTCTCGAGGGCAATTTTTCTACTGTAAT^^ 
ACTTGGTTTAATAGTACTTX X AGTACTGAAGGGTCAAATAACACTC 
Ca^ZGCAGAATAAAACAATTrATAAACATGTGGCAOGAAGTAOGAAAAGCAAIGtAT^^ 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCtGCTATTAACAAGAGATO^ 
AATGGGTCCCAGATCTTCAGACCKXJAGGAGGAGATATGAOGGAaUVT^ 
TATAAAGTAGTAAAAATTGAACCATTAOGAGTAGOlCaSVCCAAGGCAAAGAGAAGAGT^ 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTOGGTTCTTGOGAGCAG^^ 
GCAGCGTCAATGACXXrrGACGGTAaVOGCCAGACAATTATTGTC ^ 
TTGCTGAGGGCrATTGAGGCGCAAaUX3VTCTCTTGCAAC^^ 
GCAAGAATCCTGGCTGTCGAAAGATACCTAAAGGATCAACACCTCCT^^ 
AAACTAATTTGCACCACT G CTGTGCCTTGGAATGCTA G TTGGAGTAAT 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

33. An expression vector according to claim 29. wherein said gene coding fbr an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 
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ATGTATGCCCCrCCCATC 
AGCGGACAAArTAGATGTTCATCAAATATTACAGGGCrGCTATTAACAAGACATOGTG^ 
AATGGGTCCGAGATCTTCAGACCTXXfAaSAGGAGATATGAGGGACAATIXXJAG^ 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGA 
GAAAAAAGAGCAGTGGGAATAOGAGCTTT G TTCCTTCGGTTCTTGGGAGCAGCA^ 
GCACCCTCAATGACCCTCACXKnACAGGCCAGACAATTATTGTCR^ 
TtGCTGAGGGCTATTGAGGCGCAACAGCATCTGTrGCAACTOVC^ 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATT^ 
AAACTAATTTGCACCACrGCTGTG<XTTCGAATCCTACT^ 
AATCACACGACXrEGGAlXK/AGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

34. An expression vector according to daim 29. wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

ATCAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGCTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTOTTCCTTGGGTTCTTGGGAGCAGCAGGAAra 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATtCTO^ 
TTGCWAGGGCrATTCAGGCGCAACAGCAXCTGTTGCAACTCACM 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAAa^GCTCCr^^ 
AAACTAATTTCCACCACTGCTGTGCCTTGGAATGCTACTTW 
AATCACACGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



35. An expression vector according to any one of claims 29 to 34 which Is a plasmid capable of replication in gram-neg- 
ative bacteria. 

36. An expression vector according to claim 35 which is capable of replication in an E ooli strain. 

37. The expression vector pEVI. -2, or -3/env 44-640. 

38. The expression vector pEVI , -2. or -3/env 205-640. 

39. A transformant carrying an expression vector as claimed in any one of claims 29-38. 

40. A transformant accorcBng to daim 39 which is an E. coli strain. 

41. A transformant accordng to daim 40 which is an E. coli MC 1061 strain. 

42. Antibodies raised against a protein fragment obtained according to daims 1 to 5 and 26. 

43. The antibodies of daim 42 which are monodonal antibodies. 

44. A vaccine eliciting immunity to AIDS comprising as an active ingredient a protein fragment obtained according to 
claims 1 to 5 and 26. 

45. The use of a protein fragment as claimed in claim 1 for the preparation of a protective immunisation vaccine. 
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Patentanspruche 

PatentansprQche fur folgend Vertragsstaaten : BE, CH, OE, FR, GB, IT, LI, NL, SE, 

1 . Ein Hultproteinf ragment eines Erworbenen-lmmunschwache-Syndrom-(AIDS)-Virus. weitgehend frei von anderen 
Proteinen. mit der Aminosauresequenz: 



ValxrpLysOluAla 

ThrrnrThrLcuPheCysAlaSerAspAlaLysAlaTyrAspThrCIuValHlsAsnvalTrpAlaThr 
HlsAlaCYsValProTtirAspProAsnProClnGluValValLeuValAsnVaLTnrGluAsnPheAsn 
METTrpLysAsnAspMETValCIuGlnMETHlsGluAspIlerieSerLeuXrpAspGLnSerLeuLys 
ProCysvaLLysLeutnrProLeuCysvalSerLeuLysCysTtirAspLeuLysAsnAspTtirAsnXhr 
AsnserSerSerGlyArgttETIleMETCluUysClyGluIleLysAsncysSerPheAsnrieSerTnr 
SertleArqGlYLysValGlnLysGluTyrAlaPhePheTyrLysLeuAspIlelleProIleAapAsn 
AspTtirTnTSerTyrThrLeuThrSerCysAsnThrSerVallletnrGlnAlaCYsProLysValSer 
Phe01uProlleProIleHlsTyrCysAlaProAlaGlyPheAIarieLeuLyscysAsnAsnUY3Ttir 
PheAsnGlyThrGIyProCysxnrAsnVaLSerTrirValGlncysTnrHisGlylleArgProvalVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVaLIleArgSerValAsnPheXhr 
AspAsrvAlaLysTnr 1 1 e I Leva IG InLeuAsntnr Ser va IG lul 1 eAsnCysThr Ar gProAanAsn 
AsnThrArgLysLysIleArglleGlnArgGLyPrc3GlyArgAlaPheVaIxnrlleGlyLyslIeGly 
AsnMEXArgGlnAlaHisCysAanlleSerArgAlaLysTrpAsnAlaXHrLeuUysGlnllcAlaSer 
LysLeuArgGluolnPtieGlyAsnAsnLysXhrlletLePheLysGlnSerSerGlyGlyAspFroGlu 
I leva IXhrHlsSerPheAsncysG lyG lyG luPhePheXyrCysAsnSerXhrG LnLeuPheAsnSer 
XhrrrpPheAanSerxnrXrpSerXtirGluGlySerAsnAsnxnrGIuGlySerAspxnrlleXtirLeu 
ProcysArglleLyaGlnPhelleAsnMEXXrpGlnGluValGlyLysAlaMETTyrAlaProProlle 
SecG lye InlleAr gCy sSerSe r AsnlleXhrG lyLeuLeuLeuXhr ArgAspG lyG lyAsnAsnAan 
AsnClySarCLullePheArgProGlyGlyGlyAspMEXArgAspAanXrpArgSerGIuLeuXyrLys 
TyrLysValValLysrieGLuProLeuGlyValAlaProXhrLysAlaLysArgArgValValGInArg 
GluLysArg AlaVa lGIylleCIyAIaLeuPneLeuGIyPheLeuGIyAlaAlaGlySerXtirMETCIy 
AlaAlaSerKEXXnrLeuXhrValGlnAlaArgGlnLeuLeuSerGlYlleValGlnCLnGlnAanAsn 
LeuLeuArgAlalleGluAlaGlnClnHlsLeuLeuGLnLeuXhrValXrpGlylleLysGlnLeuCln 
AlaArglleLeuAlaVaLGluArgryrLeuLysAspGlnGlnLeuLeuGlylleXrpGlyCysSerGly 
LysLeulleCysxtirxnrAIaValProxrpAsnAlaSerXrpSerAsnLysSerLeuGluGlnrieXrp 
AsmtisxnrmrxrpMETCluXrpAspArgGlurieAanAsnxyrxnrSer 



Oder 
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CysProLysvalSer 

rheGlu?roILe?rcIleHlsTYrCysAlaProAUGlyFheAldIieLeuLYsCysAsnAsnLysTnr 

PheAsnGlyT^rGlyProCysThrAsnVdlSerThrValCLnCYsTrirHisclylUArgProVaLVal 

SerThrClnLeuLeuLeuAsnciyserLeuAlaGluGluGluValVallleArgServaLAsaPheThr 

AspAsnAlaLysThrrielleValGlnLeuAsnTnrSerValGluIIeAsncysThrArgProAsnAsn 

AsninrArgLysLysIleArglleGlnArgGlyPrcsGlyArgAlaFheValThrlleGlyLysIleGly 

AsnMETArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAUSer 

LysLeuArgGluGlnPheGIyAsnAsnLysThrriellePheLysGlnSerSerGlyGlyAspPrcsGlu 

IleValthrHlsSerPheAsnCYsGlyClyGluPhePhetyrCysAsnSerThrGlnLeuPlieAsnSer 

ThrT^?PheA5nSe^T^*^Tr?SerThrCluGlySe^AsnAsnT^.^GIuGlySerAspTnrIleThrLeu 

ProCysArglleLysGlnPhelleAsnMSrrrpGlnCluValGlyLysAlaKSTTyrAlaProProlle 

SerGLyGlnIleArgCysSe^SerAsnIleThrGlyLeuLeuLeuT^.^A^cAspGlyGlyAsrUlsr^Asrl 

AsnGlySerGluIlePheArgProGlyGlyGlyAspttSTArcAspAsnTrpArgSerGluLeuTyrLys 

TyrLysValValLysrieGluProLeuGlyValAlaProTnrLysAIaLysArgArgValValGlnArg 

GluLysArgA IaVa lGlylleGIyAlaLeuPheLeuKSIyPheLeuGlyAlaAlaGlySerThrMETGIy 

ALaAlaSerMETT^.^LeuTr^^ValGlnAlaA^gGlnLeuLeuSerGIyIleValG^nGlnClI^n^ 

LeuLeuArgAlaIIe01uALaGlnGlnHlsLeuLeuGlnLeuT?\rValTr?GIylleLYsGlnLeuGla 

AlaArglleLeuAlaVaLGluArgryrLeuLysAspGlnGlnLeuLeuGlylleTrpGIyCysSerGly 

LysLeulleCysTr.rTr.rAlaValPrcTrpAsnAlaSerTr?SerAsnLysserLeuGluGlnlIeTr? 

AsnHlsTnrTnrTrpMETGluTrpAspArgCluIIeAstiAsnTyrT.^rSer 



Oder 

METArgGlnAlaHlsCysAsnlLeSerArgAlaLysTrpAsrAlalhrLeuLysClnlleAUSer 
LysLeuArgCluGlrJ>heGIyAsrvAsnLysthrIIeilePnel.ysGLnSerSerGlyGlyA3pProGlu 
IleValXhrKisSerPheAsnCysClyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
tnrTr pPheAsnSe rThrTrpSe cThrG LuC lySerAsnAsnXhrG luG lyser Aspinr 1 1 exhr Leu 

ProcysArglleLysGlrJ^helleAsnMETTrpGlnGluValGLyLysALaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleXhrGlyUeuLeuLeuThrArgAspClyGlyAsnAsnAsn 
AsnClySerCluIlePheArgProGlyClyGLyAspMEXArgAspAsnXrpArgSerGluLeuXyrLys 
TyrLysvalVaLLysIleGluProLeuGlyVaLAldProXhrLysAlaLysAroArgvalValGlnArg 
GluLysArgAlaValGlyIleClyAlaLeuPheLeu<3IyPheLeuGlyALaAlaGlySerxnrttEXGIy 
AlaAlaSerKErrr^rLeuxnrValcinAlaArgClnLeuLeuSecGlyrieValClnGlnClnAsnAsn 
LeuLeiiArgAIaIleGluAlaClnGlnHlsLeuLeuGLr\LeuXnrvalXrpGlyIleLysGlnl.euGln 
AlaArglleLsuAlaYalGluArgryrLeuLysAspGLnGlnLeuLeuGlylleXrpGLyCysSerGIy 
l.ysLeu:ieCysxnrX^rAlaValProxrpAsnAIaSerXrpSerAsr\LysSerLeuGluClnIleTrp 
Asruilsxnrxr.rXrpMSTGIuXrpAspArgGlulleAsnAsnXyrX^rSer 



Oder 

MSXryrAlaProProIle 

SerGIyClnlleArgCysSerSerAsnlleXnrGIyLeuLeuLeuXMrArgAspGLyGlyAsnAsnAsn 
AsnGlySerGluriePheArgProGl'^lyGlyAspKEXArcAspAsnXrpArgSerGluLeuXyrLys 
XyrLysValValLysileGluProLeuGlyValAlaProxnrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaVaiGIyli'eGlyAlaLeuPheLeuGlyPneLeuGlyAlaAlaGlySerxnrMEXGly 
AlaAlaSerMEXXnrLeuXhrValGInAlaArgGlnLeuLeuSerGlylleVaLGInGlnGlnAsnAsn 
UeuLeuArgALaIleGluAUGlnGlnHtsLeuLeuGlrU.euXhrValXr?CIyILeLysGlnLeuGln 
AlaArglleLeuAlaValGluArgXyrLeuUysAspGlnGlnLeuLeuGLylleXrpGIyCysSerGly 
"LysLeuIleCysXhrXhrAlaValProXrpAsnAlaSerXrpSerAsnLysSerLeuGluClnlleXr? 
AsnHisXhrXhrXrpMEXGluXrpAspArgGluIleAsnAsnXyrXhrSer 
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Oder 

METArgAspAsnTrpArgSerCluLeuTfrLys 
TyrLysValVdlLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValClnArg 
GluLysArgAUVaLGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaClySerinrMETCly 
AlaAlaSerKETtnrLeuTnrValGlnAldArgGInLeuLeuSerOlylleValCInGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuCln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrinrAiaValProTrpAsnALaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHlsThrtrirTrpMETC luTrp As p Ar go lul leAanAsnTy rttirSe r . 



2. Ein Expressionsvektor enthaltend ein Gen kodierend fur ein Hullproteinfragment von einem AIDS-Virus gemdss 
Anspruch 1. abwflrts von einer Promotorsequenz die die Transkription. Translation und damit die Expression des 
besagten Honproteinfragments in einer Wirtezelle ermOglicht 

3. Ein Expressionsvektor gemSss Anspruch 2. worin das besagte. fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist. das die folgende NuMeinsduresequenz enthdlt: 

GTC7GGAAGGAACCA 

ACCACCACrCTArrrrGTCCATCAGATGCTAAAGCATATCATACACAGGTACATAATC 

CATCCCTCTGTACCCACACACCCCAACCCACAACMGTACTAT^ 

ATGTGGAAAAATCACATCCTAGAACAGATXXATCACGATATAATCAGTTTATCG^ 

CCATCTGTAAAATTAACCCQCrCTGTGTTAGTTrAAAGTCCACrGATTO 

AATAGTACTAGCCCGAGAATCATAATCCACAAAOGACAGATAAAAAACTCCTCrrrC^ 

AGCATAAGAGGtAAGGTCCMAAAGAATATGCATTTTT^ 

GATACTACCACCTATAOrTOACAAGT^ 

TTTCAGCCAArrCCCATACATTATTGTGCCCCSG C I Cst 4 i I rw CCATTCrAAAATGTAATAATAACACG 
rrCAATGGAACACGACaTGTACAAATCTCACa 

TCAACTCAACTCCTGTTAAATCGCAGTCrAGCAGAAGAAGAGGtAGTAATTAGATCT^ 

GACAATGCTAAAACCATAATAGTACAGCTCAACACATCTGTAGAAATTAATTGTACAAG 

AATACAAGAAAAAAAAT CCGT ATCCAGAGGGGACCAGGGAGAGCArrrCTTACAAXAGGAAAAATAGGA 

AATATGAGACAAGCACATTCTAACArrACTACACCAAAATCGAATGCCACTTTAAAACA^ 

AAATTAAGACAACAArrpGAA™ 

ATTOTAACTCACACTTTT^ 

ACTTGGTTTAAtAGTACTTOraGXACTCAAOGGXaVAATAACAC^ 
CCATCCAGAATAAAACAArm 

AGCCGACAAATrACATGTTCATCAAATArrACACGGCTGCTArr^ 

AATCGGTCCGACATCTrCACACCTGGACGACGAGATATCAGGCACAArreGAGAACTGAATTAT^^ 
TATAAAGIAGTAAAAArrGAACCATTATCAGTAGCACCCACCAAGC^ 

GAAAAAAGACCACTCGGAATAGGAGCi L*Ui.^LLl'':tX;GTTCrrGGGAGCAGCAGCAAGCACTATOGGC 

GCAGCCTCAATGACCCTCACGGTACAGGCCAGACAArrATTCTCTCCTATAGTG^ 

TtCCXCAGGGCTATTCAGGa;CAACAGCATCrGTTGC^ 

GCAAGAATCCTGGCTCTCCAAACATACCrAAAGGATCAACAGCTCCtG^ 

AAACTAAXrrCCACCACTGCTCTCCCTTGGAATGCTAGTT^ 

AATCACACCACCTOGATGCAGTCGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aquivalent davon kodierend fOr das besagte Hullproteinfragment. 

4. Ein Expressionsvektor gemdss Anspruch 2. worin das besagt . fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist. das die folgende NukleinsSuresequenz enthdH: 
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TCTCCAAACGTATCC 

XTTCAGCCrtATTCCCATACATTATTCTCCCCCCOCTGCTTTTCCCATTCTAAAATCTAAXAATAACACC 
TTCAATCCAACACCACCATGTACAAATGTCACCACAGTACAATGTACAC^ 

TCAACTCAA L1X^;U I ^ AAATGCCACTCTAGCAGAAGAAGACGTACTAATTACATCTCTCAAtTrCACg 

GACAATGCTAAAACCATAATAGTACACCrCAACACATCTCTAGAAAXTAATT^ 

AATACAAGAAAAAAAATCOirATCCAGAGGGGACCACGGAGAGCA X TT G TTACAATAGGAAA^ 

AATATCAGACRACCACATTCTAACATTAGTAGAGCAAAATGGAATGCCACrrtAA^ 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCrrTAAGCAATCCTCA 

AnCTAACGCACACTTTrAATTGTGGACGGGAA l I . I ' l CTACTGTAATTCAACACAA CI^ i X lA ATAGT 

ACTTGGTTrAAtAGTACTZCGAGTACrCAAGGGTCAAAtAACACTGAAGG^ 

CCAtCCAGAATAAAACAATTrATAAACATCtCCCAGGAAGTAGGAAAAGCAAT^ 

AGCCCACAAATTACATCTTCATCAAATArrACAGGGCTCCTATTAACAAGAGAT^^ 

AATCGGTCCCAGATCTTCAGACCrCGAGCAGGACATATGAGCGACAATTGGAG^^ 

TATAAAGTAGTAAAAAXTGAACCATTACGAGTAGCACCCACCAAGGCAAAGAGAAGAGTXXr^^ 

GAAAAAACAGCAGTGGGAATAGGAGCTTTSTTCCrrCGGtTCrrGGGAGCA^ 

GCAGCGTCAATGACgcrGACCGTACAGGCCAGACAAt T A XTG IC ATAGTCCAGCAGCAC AACAAT 

XXGCXGACGGCXAXXCACGCCCAACACCAXCXCTXCCAACXCACAGXC^^ 

GCAAGAAXCCXC GC I S X CG AA^^GAXAfcCXAAACGAXCAACAGCXCCXGGGGAXTrGGGGTTGCT 

AAACXAAXXTGCACCJtCTGCXGTGCCTXGGAAXGCTAGTTGGAGXAAXAAAXCXC?^ 

AAXCACACGACGXCGAXGGAGXGGGACAGAGAAAXXAACAAXXACACAAGC 

Oder ein Aquivalent davon kodierend fur das besagte Hullproteinfragment 

Ein Expressionsvektor gemdss Anspruch 2. worin das besagte, fQr ein HQIlproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist. das die folgende NuMeinsduresequenz enthait: 

AXCAGACAAGCA CAXX GXAACArrAGXACAGCAAAAXGGAAXGCCACTXTAAAACA^ 

aaaxxaagag;^caaxxtcga^ 

A XTGTAACCC ACAGXX XTAA rrGXGGAGGGGAArxrrrCXACXCXAAXXCAACACAACXGrrX^ 

ACX IU;i 1 1 AAXAGXACXXGGACt ACXCAAGGG7CAAAXAACACXGAAGCAACXC ACACAATCACACXC 

COlXGCAGAAXAAAA CAAXT TAXAAACAXCTCGCAOGAAGXAGGAAAAGCAAXGTAXGCCCCrre 

AGCCGACAAAXXA CAXC TXCAXCAAAXAXXACAGGGCXCCXAXXAACAAGAGAXCCXGGXAAXAACAAC 

AAXCCCXCCGACAXCXXCACACCXCCACGAGGAGAXAXCAGGGACAAXTOGAGAAGTGAAXTAXAXAAA 

XAXAAAGXAGXAAAAAXTCAACCAXXACGAGXAGCACCCACCAAGGCAAAGAGAAGAGXCCXCCAGAGA 

GAAAAAAGAGCAGXCGGAAXACCAGCtrrCTTCCTrGGCTrCTrGGGAGCAGCAGGAAGCACTA 

CCAGCGTCAAXCACCCrCACCGXACAGGCCAGACAAXTAXX C X C rGGXAXACXCCAGCAGCAGP^ 

XXCCTGAGGGCrAXXCAGGCCCAACAGCATCrGTrGCAACXCACAOXCrGGG 

GCAAGAAXCCXCGCTCXGGAAAGAXACCXAAAGGAXCAACACCrCCKGGCAXXrCGW 

AAACrAAXXTCCACCACTGCTCTCCCXTCGAATGCTAGrrGGAGTAAXAAAXC^ 

^A'TCACACGACGTCGATGGAGTCGGACAGAGAAArrAACAAXTACACAAGC 



Oder ein Aquivalent davon Kodierend fur das besagte Hullproteinfragment 

Ein Btpressionsvekta gemass Anspruch 2. worin das besagte. fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsduresequenz enthdit: 
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ATCTATCCCCCrcCCAtC 

AGCCCACAAATOGATCTTCATCXAATATTACAC»CCTCCTATTAACAAGACATCGT^ 

AATCGGTCCCACATCrTCAGACCrOGAGGAGCAGATATCAGOGACAArr^ 

TATAAACTAGTAAAAApSAACCATTATCA^^ 

CAAAAAACACCAGTCGGAAXACCACCT 1 10 i. ILL,. .UX;rrcrrGGGAGCAGCACCAACCACTATCGGC 

CCAGCCTCAATGACGCrGAC^TrACACCCCACACAATTATTGTCT^^ 

TtGCTCAGGGCnA TrGAGG CGCAACAGCATCTGrrGCAACT 

CCAACAATCCKCC?GtOGAAACATACCrAAAGGATCAACAGC^ 

AAACTAATTTCXIACCACrGCTCTGCCrrCGAATGC^ 

AKtCACACGACGTGGATGwACTCGGACAGACAAATTAACAArrACACAA 



Oder ein Aquivalent davon kodierend fur das besagte HOIIproleinfragment 

7. Ein Expressionsvektor gemass Anspruch 2, worin das besagte. fur ein HQIIproteinfragment eines AIDS-Vlrus 
kodierende Gen ein Gen ist. das die folgende Nukleinsauresequenz enthdit: 

ATGACGGACAAXTCGAGAAGTGAATtAiATAAA 
TATAAACrACTAAAAATTGAACCATTAGGAGTAGCACCnCCAAGCCAAAGACAAGAGt^ 
GAAAAAACAGCAGTCCGAATACGAGCi . .UilLL. :-JCGrrcrTGGCAGCACCACCAACCACTATCCGC 

GCACCCTCAATCACCCTCACCGTACAGGCCAGACAAXTArrGTCTGGTAIACT^ 
TTGCrCAGGCCXATTGACOCCC?^ 

GCAAGAATCCTCCCTCTGGAAAGAXACCTAAACGATCAACACCTC 
^^CTAATTTGCACCACXOC^^ 

AAXCACACCACXTr^GAXCGACTGCGACAGACAAATIAACAATTACACAAGC 



8. Ein Expressionsvektor gemass einem der AnsprOche 2 bis 7. der ein Plasmid ist, das sich in gram-negativen 
und/oder gram-positiven Bakterien replizieren kann. 

9. Ein Expressionsvektor gemdss Anspruch 8. welcher ffthig 1st. in einem E. coli Stamm zu replizieren, 

10. Ein Expressionsvektor gemflss Anspruch 8. welcher fahig ist. in einem B. subtilis Stamm zu replizieren. 

11. Der Expressionsvektor pEVi , -2. oder -S/env 44-640. 

12. Der Expressionsvektor pEVI. -2. oder -a/env 205-640. 

13. Ein Transfomiant der einen Expressionsvektor gemdss einem der AnsprQche 2 bis 12 tragi 

14. Ein Transfbrmant gemass Anspruch 13, der ein E. coli Stamm ist 

15. Ein Transfomiant gemass Anspruch 13, der ein E. coli MC 1061 Stamm ist. 

16. Ein Transformant gemass Anspruch 13, der ein B. subtilis Stamm ist. 

17. Ein Transformant gemass Anspruch 13. welcher eine Saugetierzelle ist 

18. Ein Verfahren zur Herstellung eines wie in Anspruch 1 beanspruchten Hullproteinfragments eines Erworbenen- 
Immunschwache-Syndrom-Virus gekennzeichnet durch: 

Transformier n einer Wirtszelle mit einem Expressionsvektor wie in einem der AnsprOche 2 bis 12 bean- 
^rucht: Kultivieren besagter Wirtszelle. so dass besagtes AIDS env Proteinfragment exprimiert wird; 

I 
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und Extrahieren und Isolieren des besagten AIDS env Proteinfragments. 

19. Ein Verfahren gemdss Anspruch 18. worin der Expressionsvektor pEVI. -2 Oder -3/env 44-640 ist 

20. Ein Verfahren gemdss Anspruch 18, worin der Expressionsvektor pEVI. -2 oder -3/env 205-640 ist 

21. Ein Verfahren zum Testen von humanem Blut auf das Vorhandensein des viralen Verursachers von AIDS, gekenn- 
zeichnet durch Mischen einer Zusammensetzung enlhaltend ein Hullproteinfragment eines AIDS Virus gemass 
Anspruch 1 mrt einer Probe von humanem Blut und Bestimmen ob das besagte Hullproteinfragment an in der Blut- 
probe vorhandene AIDS Antikfirper bindet 

22. Ein Verfahren gemdss Anspruch 21 . gekennzeichnet durch die Venwendung der Western Blot Analyse umfasst. 

23. Ein Verfahren gemdss Anspruch 21, gekennzeichnet durch die Verwendung einer ELISA TechniK wobei ein Hull- 
proteinfragment eines AIDS Virus gemdss Anspruch 1 auf eine Festphase aufgebracht wird. mit der Probe in Kdn- 
takt gebracht wird und nach Waschen mit einem enzymmarkiertem nicht-humanem IgG zusammengebracht wird. 

24. Ein Ver^hren gemdss Anspruch 21 , worin das Doppel-Antigen-Verfahren venwendet wird. 

25. Ein Verfahren zur Bestimmung von AIDS-Viren. worin AntikOrper gegen das HQIIproteinfragment eines AIDS-Virus 
gemdss Anspruch 1 venwendet werden. 

26. Ein Verfahren gemSss Anspruch 25. worin das Antigen in der Probe und ein Proteinfragment gemass Anspruch 1 
welches markiert ist, urn einen AntikOrper gegen ein Proteinfraument gemSss Anspruch 1 konkunieren. 

27. Ein Verfahren gemass Anspruch 25. worin ein Sandwichverlahren unter Venvendung von zwei AntikOrpern gegen 
ein Proteinfragment gemass Anspruch 1 durchgefOhrt wird. 

28. Ein Verfahren gemass Anspruch 27. worin ein AntikOrper an der Festphase ist und der andere AntikOper markiert 
ist. 

29. Ein Veriahren gemass Anspruch 27, worin zwei verschiedene monoklonale Antikflrper venwendet werden. 

30. Ein Immunitat gegen AIDS bewirkender Irrpfstoff. enthaltend als akbVen Bestandteil ein Proteinfragment gemass 
Anspruch 1. 

31 . Antikfirper erzeugt gegen ein Proteinfragment gemass Anspruch 1 . 

32. Die AntikOrper gemass Anspruch 31 . welche monoklonale AntikOper sind. 

33. Die Venwendung eines Proteinfragments gemdss Anspruch 1 fOr <£e Herstellung eines schOtzenden immunisieren- 
den Impfstoffs. 

34. Die Venwendung eines Proteinfragments gemass Anspruch 1 zum Testen von humanem Blut auf das Voriianden- 
sein von AIDS-Viren. 

Patentanspruche fur foigenden Vertragsstaat : AT 

1. Verfahren fOr die Herstellung eines HOIIproteinfragments eines Enfvorbenen-lmmunschwache-Syndrom-(AIDS)- 
Virus, welches im wesentlichen frei von anderen Proteinen Ist, gekennzeichnet durch: 

Transfbrmieren einer Wirtszetle mit einem Expressionsvektor enthaltend ein Gen kodlerend fOr ein HQIIprote- 
infragment eines AIDS-Virus mit der Aminosduresequenz: 
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valTrpLysGIuAla 

TtiTThrTtirLeuPheCysAlaSer Asp AlaLysAlaTy r AspTtirG luValHlsAsnVa LXrp AlaThr 

KisA I aCy s va IProThrAspPr oAsnP roG InG luVa iVa 1 LeuVa lAsnVa IThrG luAsnPheAsn 

METTrpLysAsnAspHETValGluGInMETHlsGIuAsplIelleSerLeuTrpAspGlnserLeuLys 

ProCysValLysLeuXhrProLeucysValSerLeuLyscysThrAspLeuLysAsnAspxnrAsQTtir 

AsnserSerSerGlyArgnBtlleMBXGIuLysOlyGlulleLysAsnCysSerPheAsnlleSerTtir 

SerlleArgGlyLysValGInLysGlutyrAlaPhePheTyrLysLeuAspZlelleProlIeAapAsn 

AapThrTtirSerry rttir LeuXtxrSerCysAsxitnrSe r Va I IletnrG InAl aCysProLy s va ISar 

PheGIuProIleProIIeKisTyrCysAIaProAlaGlyPheAlaXleLeuLysCysAsnAsnLystnr 

PheAsnGIythrGlyProCysthrAsnValSerTtirValGInCysThrHi^ 

SerThrGlnLeul^uLeuAsnGlySerLeuAiaGIuGIuGIuValVallleArgSerVali^^ 

AspAsnAlaLystttr 1 1 el leValG InLeuAsxiThrSer ValGIulleAsnCysThrAr QProAsnAsn 

AsnTtirArgLysLysIleArglleGlnArgGlyProGIyArgAIaPheValThrlleGlyLysIleGly 

AsxiMEIArgGlnAlaHiscysAsnlleSerArgAlaLysxrpAsnAlaXhrLeuLysGlnlleAiaSer 

LysLeuArgGIuGInPheGlyAsnAsnLysThrZIellePheLysGlnSerserGlyGlyAspProGIu 

I leva ixnr HlsSe r PheAsnCy sG lyG lyG luPhePhety rCysAsnSerThrG InLeuPheAsnSa r 

ThrTrpPneAsnserTnrTrpSerThrGluClySerAsru^nThrGXuGlySerAspThrlleTh^ 

ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysALaMBTTyrAlaProProIle 

SerGlyGInlleArgcysSerSerAsnXIeThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnASQ 

l^nGIySerGluIIePheArgProGlyGIyGlyAspHETArgAspAsnTrpArgSerCluLetiTyrLys 

TyrLysValValLyslIeGluProLeuGlyVaLAlaProThrLysAlaLysArgArgValValGlnArg 

GIuLysArgAlaValGIyXIeGIyAIaLeuPheLeuGIyPheLeuGIyAIaAIaGlySerTtirMETGly 

AlaAIaSerMETmrLeuThrValGInAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 

LeuLeuArgAlalleGIuAIaGInGInHlsLeuLeuGIhLeuThrValTrpGIylleLysGlnLeuGin 

AlaArglleLeuAlaValGIuArgryrLeuLysAspGInGInLeuLeuGIylleTrpGlyCYSSerGly 

LysLeuIleCysThrrnrAlaValProTrpAsnAlaSerTrpSerAsxiLysSerLeuGluGlnXleTrp 

AsnHisXhrThrTrpMETGluTrpAspArgGlulleAsnAsnxyrThrSer 

Oder 

cysProLysValSer 

PheGIuProIleProIIeHistyrCysAIaProAlaGlyPheAlalleLeuLyscysAsnAsnLysTnr 

PheAsnGlyThrGlyProCysTtirAsnVaLSerThrValGlnCysTnrHlsGlYtleArgProValVal 

SermrGInLeuLeuLeuAsnGIySerLeuAlaGIuGluGluValVallleArgServalAsnPheThr 

AspAsnAlaLysThr I le 1 1 eVa IG loLeuAsnXhrSer Va LG Lul 1 eAsnCy sThrAr gProAsnAsn 

AsnTtirArgUysLyslLeArglleGInArgGIyProGIyArgAlaPheVaiThrlleGIyLysIIeGly 

AsnHEtArgGInAlaHlsCysAsnlleSerArgAIaLysTrpAsnAlathrLeuLysGInlleAlaSer 

LysLeuArgGluGLnPheGlyAsnAsnLyaThrllellePheLysGInSerSerGlyClyAspProOlu 

tleValThrHisSerPheAsncysGlyGIyGluPhePheTYrCysAsnSerTtirGlnLeuPheAsnSer 

ThrrrpPneAsnSerrnrTxpSerThrGluGlySerAsnAsnTtirGluGlySerAspThrXleThrLeu 

ProCysArglleLysGlnPheXIeAsnMBrrrpGInGIuVaLGIyLysAlaMBTTyrAIaProProIIe 

SerGlyGlnZleArgCysSerSerAsnlLeThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsa 

AsnclySerGluIIePheArgProGlyGIyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 

TyrLysValValLyslIeGluProLeuGIyValAlaProthrLysAlaLysArgArgValValGlnArg 

GIuLysArgAlaValGIylleGlyAIaLeuPheLeuGlyPheLeuGlyALaAlaGIyserThrMBXCIy 

AlaALaSerMETTtirLeuThrValGInAiaArgGInLeuLeuSerGIylleValGInGInGlnAsnAsn 

Leul^uArgAlalleGIuAlaGInGlnHlsLeiiLeiJGInLeuThrVaLXrpGlylleLysGInLeu^ 

AlaArglleLetiAlaValGIuArgxyrLeuLysAspGlnGLciLeuLeuGIylleXrpGlyCysSerGly 

LysLeuIleCysXhrXtirAlavalProXrpAsnAlaSerXrpSerAsnLysSerUeuGIuGInlleXrp 

AsnHtsXhrXhrXrpMEIGluXrpAspArgGLulleAsnAsnXyrXhrSer 

Oder 
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MSZIVrgGInAIaHiscysAsnXIeSerArgAlaLysTrpAsnAlaXtirLeuLysGlnlleAlaSer 
LysteuArgGluGlnPheGIyAsnAsnLysThrllellePheLysGlnS rSercivtsIyAspProGIu 
1 1 eVa IThr HisSerPheAancy sG lyC lyG I uPhePheXy rCy sAsxiSerThrtj InLeuPheAsnSa r 
ThrTi^PheAsnSerThrTrpSerTnitSluClySerAsnAsnThrGLuClySerAspTtirlleThrLeu 
ProCysArglleLysGlnPhelleAsnHETTrpGlnGluValGIyLysAlaMETTyrAlaProProlle 
SerGlyGlnlleArgcysSerserAsnXIeThrGIyLetiLeuteuThriVrgAspGXyGlyAsnAsnAsn 
AsnGIySerGlullePtieArgProGIyGlytjIyAspHSTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGLuProLeuclyValAlaProTlirLysAlaLysArgArgValvaLGlnArg 
GIuLysArgAIaValGIylleGIyAlaLeuPheteuGlyPneLeuGlyALaAIaGlySerThrMERIy 
AlaAlaSerMBTTtirLeuthrValGlnAlaArgGInLeuLeuSerGlylLeValGlnGlnGInAsnAsn 
LeuLeuArgAIalleGluAlaGlnGInHlsLeuLeuGInLeuThrValTrpGIylleLysGlnLeuGln 
AlaArgrieLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleXrpGlycysSercly 
LysLeuXleCysTnrTtirAlaValProTrpAsnAIaSerTrpserAsnLysSerLeuGluGInlleTrp 
AsnHlsThrThrTrpHEXCIuTrpAspArgGluXXeAsnAsnTyrTtirSer 



Oder 

MBTTyrALaProProIle 

SerGlyGlnlleArgCysSerSerAsnlleThrGLyLeuLeuLeuThrArgAspGiyGLyAsnAsnAsn 
AsnGlySerGluILePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerCluLeuTyrLys 
TyrLysValValLysXLeGIuProLeuGlyValAlaProThrLysALaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGIyPheLeuGlyAlaAlaGlySerTtirWETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleVaLGlnGrnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnKtsLeuLeuGlnLeuThrValTrpGlyXleLysGlnLeuGln 
AlaArglleLeuAIaValGIuArgryrLeuLysAspGlnGlnLeuLeuGlyXletrpGlyCysSerGly 
LysLeuXleCysThrThrAIaValProTrpAsnAIaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnKisTtirThrTrpMETGluTrpAspArgGLuXleAsnAsnxyrTtirSer 



Oder 

MBTArgAspAsnTrpArgserGluLeuTyrLys 
TyrLysValValLysIleGLuProLeiKSLyValAlaProTtirLysAlaLysArgArgvalValGlnArg 
GLuLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGIyAlaAlaGIySerXhrMEICly 
ALaAiaSerMETTnrLeuThrValGInAlaArgGlnLeuLeuSerGiyXleValGInGlnGlnAsnAsn 
LetiLeiiAr gAlaXXeG luAlaG InG InHisLeuLeuG InLeuThrVa ITrpG ly X leLysG InLeuGln 
AlaArgXIeLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGLylleTrpGlyCysSerGly 
LysLeuXleCysThrrhrAIaValProTrpAsnAIaSerTrpSerAsnLysSerLeuGluGlnXIeXrp 
AsnHlsThrmrrrpHBXGXuXrp AspArgG luX XeAsRAsnXy rxnrse r 



abwdrts von einer Promotorsequenz. die die Transkription, Translation und damit die Expression des 
Hullproteinf ragments in einer Wirtszelle ermdglicht; Kulfivieren der Wtrtszelte» so dass das Hullproteinfragment 
eines AIDS-Virus expremiert wird; und Extrahieren und tsolieren des HOIIproteinfragments von einem AIDS- 
Virus. 

Ein Ver^hren gemdss Anspruch 1 , worin die Wirtszelle ein Bakterium ist. 

Ein Verfahren gemdss Anspruch 2, worin das Bakterium E. coll ist. 

Ein Verfahren gemSss Anspruch 3. worin das Plasmrd pEV1 . <2 Oder 3/env 44-640 ist. 

Ein Verfahren gemdss Anspruch 3, worin das Plasmid pEVI , -2 oder 3/env 205-640 ist 
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Ein Veiiahren fur die Herstellung eines Expressionsvektors enthaltend ein Gen kodierend fOr ein Hullprotetnfrag- 
ment eines AIDS-Virus, gekennzeichnet durch das Konstrideren eines Expressionsvektors mit einer Inserierungs- 
stelle. worin das in Anspruch 1 definierte Gen kodierend fOr ein Hullproteinfragment eines AIDS-Virus inseriert 
werden kann, wobei die Inserierungsstelle aufwdrts einer Promotorsequenz liegt. die die Transkriptioh. Translation 
und damn Expression des HQllproteinfragments in einer Wirtszelle ermOglicht. 



Ein Vertahren gemdss Anspruch 6, dadurch gekennzeichnet, dass als Gen. weiches fur ein Hullproteinfragment 
eines AIDS-Virus kodiert. ein Gen enthaltend die Nukleotidsequenz: 

gtgtggaaggaacca 

acc3\ccactctattttgtgcatcagatgctaaack:ata^ 

CATCCCTGTGTACCCA^ACCCCAACCCACAAGAAGTAGTATTOT 
ATGTGGAAAAAIGACATGGTAGA^^ 

CCAtGTGTAAAATTAACCCCACTCTCTCrrAGTTrAAAGTGC^ 

AATAGTAGTAGCCGGAGAAXGATAATGCAGAAAGGAGAGATAAAAAACTGCTCTTTCA^ 
AGOVTAAGAGGTAAGGTGCAGAAAGAAT^ 

GATAC TACCA GCXAXA CCTTGACAAGTTCTAACACCTCAGTCACT^ 

rrTGAGCCAATTCCCATA«TTATTGTCCCCC^ 

TTGAATGGAACAGGAC^TCTAC^ 

raUVCTOUVCTGCTGTTAAATGGCAGTCTAGC^ 

GACSUVTGCIAAAACCATAAraGTACACCrGaACAa^ 

AATAOUVGAAAAAAAAT CCCTA TCCAGAGGGGACCACGGAGAGCATTTCCT 
AATATGAGAC»AGCAraTTGTAAC3VTra 

A AATTA AGACAAC AATTTG GAAATAATAAAACAATAATCTTTAAGC^ 

A TTCTAAax3 U3urr rrnuT TCTO 

ACTTCGTraUVTAGTJUrrTCGAGTACTC^ 

CGATGCACAATAAAACAAOTATAAAOVTCTCGCAGGW^ 

ACaxaCAAATTAGMCCTCATCAAATATTACAGGGC^ 

AATGGGTCCGAGATCTTCTGACCTCCACGAGGAGATATGAGGGAC^ 

TATAAAGTAGTAAAAArrGAACCAT TAGG AGTAGCACCCACCAAGGCAAA^^ 

GAAAAAAGACCaWTGGGAATAGGAGCi i iU i iLLllXjGCTTCTTCGGAGCAGCAGGAAGCACTATGOGC 

CCAGCG TCAATGACGCTGAaySTAaVGGCCAGACAATT A TTC 

TTGCTCAGGGO^TTC^ 

GCAAGAA TLCXX JU^TGTGgAAAGATACCnVAAGCATCAAC^^ 
AAACTAATTrGraC»CTGCTGTTC^ 

AATCACAa3AaWXaXGGJUraGCCACACACAAATTAAC3UTXACACAAG^ 



Oder ein dafQr kodierendes Aequivalent verwendet wird. 



Ein Vertehren gemdss Anspruch 6. dadurch gekennzeichnet. dass als Gen, welches fOr ein HQllproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 
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TGTCCAAAGGTKTCC 

TTTCAGCCAATTCCCATACATTATTCrGCCCCCGCta^^ 

TOUCXCAAaXXrtGTTAJUVTGGCA 
GRCRATCCnUlAACCAT3UVTIUnrAaiGCTC 

AATATGAGAOUVGCACATTGTAACATrAGTMAGCAAAATGG^ 
AAArrAAGAGAAaUVTTTTCAAATAATAAAACAATAATCTrrAAG 
ATTCTAACGCACA UlTrT A A TT GT C X SAGCGGAAT T T T T C T A CTC 
ACTTGGTTTAATAGTACTTGGACTACnxaUCGGTaV^ 

CCATGCAGAATAAAACAATTrATAAACATCTCGaVGCRAGTAGGAAAAGd^ATGTAT^ 

AGCGCACAAATTMATGTTCATCAAATATTACAGGGCTC^ 

AATGGCTCCCACATCTrCACACCIXXSAGGAGGAGATATGAGGGACAATTOT 

TAXAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTC 

GAAAAAACACCAGTGCCAATAGGAGCTTTGTTCCTTGGGTTCT^^ 

GCAGCGTCAATGACXCTGACCGTACAGGCCAGACAATTATTGTCT^ 

TTXXrroAGGGCTATTCAGGCCCAACAGCATCr:^^ 

GCAAGAATCCTGGCTCTGGAAAGATACCTAAAGGATCn^CAGCrCCTCGGGAT^^ 

AAACTAATTTGaVCaVCXCCTCTGCCrrGGAATGCTAff 

AATCACACCACCTGCAtCGAGTCGGACAGAGAAATTAACAATTACACAAGC 



Oder ein dafur kodierendes Aequivalent verwendet wird. 

9. Ein Veiiahren gemdss Anspruch 6, dadurch gekennzeichnet. dass als Gen. welches fdir ein HQIIproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 

ATGAGACAAGCACATTCTAACArrAGTAGAGCAAAATCGAATGCCACT^ 
AAATTAAGAGAACAATTTCCAAATAATWUUCAATAATCTTTAAGCAAT^ 

ATTGTAACGCACAGTrTTAATTGTCGAGGGGAATTTrrC^ 

ACTTCGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGT^^ 

CCAlXX:AGAATAAAACAATmTAAACA1XrrCGCkGGAAGTAGGAAAAG<^ 

AGCGGACAAATTACATGrrCATCAAATATTACAGGGCTCCTATrAACAAGAGAT^^ 

AATCGGTCCCACATCnTCaGACCICCAGGAGGAGAXATGACGGACAAT^ 

TATAAAGTAGTAAAAATTGAACaVTTAGGAGTAGCACCCaCCAAGGCAAAGAG 

GAAAyVAAGAGCAGTGGGAATaCCAG C TT'rtjXT LL i i UA,i ICl I GGG AGCAGCAGGAAGCACrATGGGC 

GOVGCGTaUVTGACGCTGACCGTACAGGCCAGACAATTATTGTCT^ 

TTCCTGAGGGCTATTCAGGCGCAACAGCATCTCTTGCAACTQ 

GaUUSAATCCTCGOKTrGGAAAGATACCTAAAGGATaUVCAGCTOT 

AAACTAATTTCCACCACT GC TGTGCCTTGGAATGCTAGTT^ 

AATCACACGACCTGGATGGAGTGGCACAGAGAAATTAACAATTACACAAGC 



Oder ein dafur kodierendes Aequivalent verwendet wird. 

10. Ein Verfahren gemdss Anspruch 6. dadurch gekennzeichnet. dass als Gen. welches fur ein HQIIproteinfragment 
eines AIDS-Virus kodiert. ein Gen enthaltend die Nukleotidsequenz: 
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ATCTATCCCCCTCCOVTC 

AGC3CGACaAATrAGATCrTCATCAAATATTACAGGGCrCCrAtTAACW^ 

AATGTCTCCCAGATCrrCACACCTGGAGGATCAGATATCAGGGACAATT^ 

TATAAAGTAGTAAAAATTGAACCArrAGGAGTACX3VCCCACCAAGGCAAAGAGAA 

GAAAAAAGAGCAGTGGCAATAGGAGCTTTGTTCCrrCGGTTCT^^ 

GCAGOGTCAATGAayrrGAOGGTACAGGCCaCACAAT' m ''i ^ 

TTGCTCACGGCT AT TGAGGCGCAACAGCATCrGTT Ga VACTCACTGTC^^ 

GCAAGAATCCTCGCTCTGGAAAGATACCTAAAGGATCAACAGCTCCTC^^ 

AAACTAATTrGCACCACT C CTOT GC CTTCGAATG C T AG l'lt X;^ 

AATCACAaSAOTIGGATGGAGTGGGACAGAGAAATTAACAATrAaiCAAG^ 



Oder ein dafOr kodierendes Aequivalent verwendet wird. 

11. Ein Verfahren gemdss Anspruch 6. dadurch gekennzeichnet, dass als Gen. welches fur ein Hullproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nufdeotidsequenz: 

ATGACGGACAATrGCAGAACTCAATTATATAAA 
TATAAAGTAGTAAAAATTCAACCATTAGGAGTAGCACCCACaUVGGaVAAGAGAAGAGTGGT^^ 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCrrGGGTTCXTC^ 
GCAGOGTCAATGACGCTGACGGTACAGGCCAGACAArrATTOT 
TTOCTGAGGGCTATTCAGGCGCAACAGCATCTCTTGC^ 
GCAAGAATCCra SC TGTG G AAAGATACCTAAAGGAtCAACAGCTCC^^ 
AAACTAATTTCCACCACTGCrCTCCCTTCGAATGCTA^ 
AATCACAOCAOCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAACCT 



Oder ein dafur kodierendes Aequivalent verwendet wird. 

12: Ein Verfahren gemdss etnem der Anspruche 6 bis 11. worin der Expressionsvektor ein Plasmid ist, das zur Repli- 
kation in grann-negtiven Bakterlen fdhig ist. 

13. Ein Verfahren gemdss Anspruch 12, worin das Plasmid zur Replikation in einen E.coli Stamnf) fahig ist. 

14. Ein Verfahren fOr die Herstellung eines Transfbrmanten. der einen Expressionsvektor enthattend ein Gen kodierend 
for ein Hullproteinfragment eines AIDS-Virus trdgt. welches Verfahren Transformseren eines Mikroorganismus mit 
einem Expressionsvektor gemdss einem der Anspruche 6 bis 1 3 und Kultivieren des transfbrmierten Mikroorganis- 
mus umfasst 

15. Ein Verfahren gemass Anspruch 14, worin der Mikroorganismus ein E.coli Stamm ist 

16. Ein Verfahren gemass Anspruch 15, worin der Mikroorganismus eine E. cdi MC 1061 Stamm ist. 

17. Ein Verfahren zum Testen von humanem Blut auf das Vorhandensein des viralen Verursachers von AIDS, gekenn- 
zeichnet durch Mischen einer Zusammensetzung enthaltend ein HQIIproteinfragment eines AIDS-Virus erhaiten 
gemass Anspruch 1 mit einer Probe von humanem Blut und Bestimmea ob das HQIIproteinfragment an in der Blut- 
probe vorhandene AIDS AntikOrper bindet. 

18. Ein Verfahren gemass Anspruch 1 7, gekennzeichnet durch die Verwendung der Western Blot Analyse. 

19. Ein Verfahren gemass Anspruch 17, gekennzeichnet durch die Verwendung einer ELISA-Technik. wobei ern Hull- 
proteinfragment eines AIDS-Virus erhaiten gemass Anspruch 1 auf eine Festphase aufgebracht, mit der Probe in 
Kontakt gebracht und nach Waschen mit einem enzymmarkierten nicht-humanem IgG zusammengebracht wird. 

20. Verfahren gemass Anspruch 1 7. worin die Doppel-Antigen-Methode verwendet wird. 
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21 . Ein Verfahren zur Bestimmung von AIDS-Viren, worin Antikdrper gegen das gemass Anspruch 1 erhattene Hultpro- 
teinfragment eines AIDS- Virus verwendet werden. 

22. Ein Verfahren gemass Anspruch 21, worin das Antigen in der Probe und ein Proteinfragment erhalten gemdss 
Anspruch 1, welches markiert ist um einen AntikOrper gegen ein Proteinfragment erhaiten gemass Anspruch 1 
konkurrieren. 

23. Ein Verfahren gemSss Anspruch 21 . worin ein Sandwichvertahren unter Venwendung von zwei Antikfirpem gegen 
ein gemass Anspruch 1 erhaltenes Proteinfragment durchgefuhrt wird. 

24. Ein Verfahren gemdss Anspruch 23. worin ein AntikOrper an der Festphase ist und der andere AntikOrper markiert 

ist. 

25. Ein Verfahren gemdss Anspruch 23. wdrin zwei verschiedene monoklonale AntikOrper verwendet werden. 

26. Ein Hullproteinfragment von einem AIDS-Virus. hergestellt durch ein Vertahren gemdss einem der Anspruche 1 bis 
5. 

27. Ein Expressionsvektor. enthaltend ein Gen kodierend fOr ein Hullproteinfragment eines AIDS-Virus, hergestellt 
durch ein Verfahren gemdss einem der AnsprQche 6 bis 13. 

28. Ein Transfbrmant tragend einen Expressionsvektor enthaltend ein Gen kodierend fOr ein HQIIproteinfragment eines 
AIDS-Virus, hergestellt durch ein Verfahren gemdss einem der AnsprOche 14 bis 16. 

29. Ein Expressionsvektor enthaltend ein Gen kodierend fur ein Hullproteinfragment von einem AIDS- Virus gemdss 
Anspruch 1 . abwdrts von einer Promotorsequenz, die die Transkription. Translation und damit die Expression des 
besagten HQIIprotelnfragments in einer Wirtszelle ermOglicht. 

30. Ein Expressionsvektor gemdss Anspruch 29, worin das fOr ein HQIIproteinfragment eines AIDS-Virus kodierende 
Gen ein Gen ist, das die NuMeotidsequenz: 



40 



EP 0 199 301 B2 



GTGTGGMGGAAGCA 

ACraCCA CTCi ' AT TTTgTCK5lTCAGAIGCX3UUVGCRTATCATRC^^ 

CATGCCrCTGTACXCAaVGACCCrAACCCaC^ 
* AtGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATauri^^ 

CCATGTGTAAAATTAACCCCACTCTCTGTTAGTTTAAAGTG^ 

AATAGTAGraCCCGGACAATCATAATGGAGAAAGGAGAGAXAAAAAACTGCTC^^ 

AGCATAACAGCTAACXrrGCaCAAAGAATATCCATTTTTTTAT^ 
,0 GATACTACCAGCXATACrrTGAaVAGTtGTAACACCtCACTa^^ 

TTTCAGCCAATrCCCATACATTATTCTCCCXaSGC^^ 

TTCRATCCattCaKaCCATCTACaUVATCTCRCC^^ 

TCAACTCAACXGCTCTTAAATGGCAGTCTAGCRCAACAA^ 

GAOUVTGCtAAAACCaVTAAmrtACaRCCTCAACACATCra^ 
,5 AATACAAGAAAAAAAATCCXraXCCMJ^XXXSACaU^^ 

AATATGAiraCAAGaUSlTIGTAAaitTAGTAjC^^ 

AAATBUUSMAAClUlTTtGGAAATA^ 

ATTCTRAOCCACAGTTTTAATTGTGGAGGGCAArm 

ACTTGCXTTAATAGTACTtCGAGTACTGAAGGGTCWUVTAAa 
20 cCATOCRCAATAAAAa^ATTTATAAACATGTGGCACGAAGTAGGAAAAGaUlT^ 

A0CCX»CAAATTW»TCTTCAT«AATATTnU3\^^ 

AATGGCTCaMATCTTCRGACCTGCACGAGCaGATATGaCGGACR^ 

TAWAACTAGTAAAAATTGAACCATTAGGACTAGCACCX3VC^ 

GAAAAAAGAGCAGTGGGAATAGGAG C i ' X ' il. 1 I C LITUjO i ILX IGC GAGCAGCAGGAAGCAC'i'Al'viQgC 
^ GOlGCCTaUVTGACCCTTCJUSCTACAGGCCMACAA 

TTGCTCAOCGCTATTCACGOGCAACRCCATCTGTTGCAAC^^ 
GCRAGAAlXX-rG G CTCT CG AAlUaVTACCTAAAGGATC^ 

RAACTRATTTGCACCA C T C CT G T CC CTrCGAATGCTAGTTGGAGT^ ^^"^ 
RATCACAOCAarrCGATGGAGTCGGACMAGAAATTAACAATTACACAAGC 

30 



Oder ein Aequivalent davon Kodierend fOr das besagte HQIIproteinf ragment enthdlt. 

35 31 . Ein Expressionsvektor gemSss Anspruch 29. worin das besagte, fur ein Hullproteinfragment eines AIDS-Virus 
kodiereixJe Gen ein Gen ist. das die Nukfeotidsequenz: 
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TGTCC3UIAGGTATCC 

TTrCAGCCAATTCCCATA CAX' I 'ATlXJ'lXiCCCCGgCiU; irrrCjCGATTCTaAAATCTRATAATAAGACG 

TTCAATGGAACAGGACCATCrrACAAATGTCAGCACACrrACAA^ 

TCAACTCAACTCCTCrmAATXXXaGTCTAGC^ 

GACaATGCrAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATT^ 

AATACAAGAAAAAAAAT CCCTA TCCaGAGGGGACXACGGAGAGCArrTGTC 

AATATGAGACAAGCACATTCTAACATTAG^^ 

AAATTAAGAGAACAATTTGCAAATAATAAAACAATAATCTTTAAGCAATCCTC^ 
ATTCTAAOG»CAGTTT^^ 

ACriXjOITTAATAGTAC TTGCA GTACTGAAGGGTCaAAtAACA^ 

CCATGCACAATAAAACAATTOTAAACATO^ 

ACaxaCAAATTMATGTTCATCAAATATTACACGGCTGCTAT^^ 

AATKGTCraGATCrTCAGACCIXXJAGGACX^AGATATGAGGGAC^ 

TATAAAGTACTAAAAATTGAACC3VTTAGGAGTACCACCCACCAAGGCAAAGAG 

GAAAAAAGAGCAGTGGGAATAGGAG Ci i ItLCX XU^i ILi ' lXjU SACCAGCAGGAACCACTATGGGC 

GCAGOCTCAATGACGCTCAOGGTACAGGCCACACAATTATTGTCT^ 

TTGCTGAGGGCTATTCMGOraVACAG 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTt^^ 

AAACTAAXTT CCACC ACTGC TGTGC CrrGGAATG C 'i J^ ^ 

AAZCACAOGAajTGGATGGAGTGGGACACAGAAAXTAACAATtACACAAGC 



Oder ein Aequivalent davon kodierend fOr das besagte HQIlproteinfragmerrt enthdlt. 

32. Ein Expressionsvektor gemdss Anspruch 29. worin das fOr ein HQllproteinfragment eines AIDS-Virus kodierende 
Gen ein Gen ist das die NuMeotidsequenz: 

ATGAGACSUUKIAaVTTGTAACATTAGTAGAGCAAAATGGAAT^ 
AAATTAAGAGAAaVArrTGGAAATAATAAAACAATAATCTrrAAGCAATC^ 
AlUU'XAAOGCACAG'XTT'i^UTTGTGGAGGGGAATTl'TILTACTGTAATTCAAC^ 
A ClUU#XlXA ATAGTA Ci:XU^AUXA CTCRAa»rcnAATAACACTGAAG 
CCA1XXJ\GAATAAAACAATTTATAAACATGTGGCAaGAAGTAGGAAAAGC^ 
AGCGGACAAATTACATGTTCATCAAAXArrACACGGCTGCTATTM 
AATGGGTCCCAGATCrrCAGACCTGGAGGAGGAGATATGAGGGACAATTG^ 
TRTAAAGTACTAAAAATTCAACCATTAGCACTAGCACCX3UX31AGGC^^ 



GGAGCGTCAATGACGCTGAaXTTACAGGCCACACAATTAT^ 

TTGCTGAGGGCTATIGAGGOCCAACAGCATCXljTlUCAACXCACAGTCTCGGGCAtCAAG 
AAACTAATTTGCACCACTGCTCTGCCTTG^ 

AAXCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAArrACACAAGC 



Oder ein Aequivalent davon kodierend fur das besagte Hullproteinf ragment enthait 

33. Ein Expressionsvektor gemSss Anspruch 29, worin das besagte, fOr ein HOIIproteinfragment eines AlOS-Virus 
kodierende Gen ein Gen ist. das die Nukleotidsequenz: 
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ATGTATGCCCCTCCCAtC 

AGOKSAaUUVTTAGATGTTCATCIUVATATTACACXXXrR^^ 
RATGGGTCCCAGATCrrCMACCTCCAGGAGGAGATA^ 

TATAAAGTAGTAAAAATTCAACCATTAGGAGTAGCACCCACCAAGGCAAAGAG^^ 

GAAAAAAGAGCAGTGGGAATACGAGCTTTGTTCCTTGGGTTCTT^^ 

GOIGCCTCAATCACGCTGACGGTACAGGCCACACAATTATTCT 

TT CC TG A GGGCIATTGAGGOCKaACACCAT C r GT ' rUC AAC^ 

GCAAGAAT Ctr r GGC T G TG G AAAGATACCTAAAGGATC^ 

AAACTAATTtCmraCTGCrGTGCCTTGGAA 

AAtCACAOGAOGTGGAIGGAGTGGGACAGAGAAATTAACAATtACACAAGC 



Oder ein Aequivalent davon kodierend fOr das besagte HQIIproteinfragment enthdlt 

34. Ein Expressionsvektor gemdss Anspruch 29. worin das fOr ein HQIIproteinfragment eines AIDS-Virus kodierende 
Gen ein Gen 1st. das die NuMeotidsequenz: 

ATGAGGCACAATTCaAGAAGTCAArXATAtAAA 
TATAAACXACTAAAAATTCAACCArrAGGAGTAGCACCCACCAAGGC^ 

GAAAAAAGAGCA G I GCG AATAGGAG Ci i iU ^ i>LLIl ' UUj4> ILl I ' UUg AGCAGCACGAACCA CTA I OGG C 

t T CCKA GGG C t AITC AGGCCCAACAGC A X CIC i ItX SUVCTCACA U XC KOai CATCAAGCaGCXCCAC 
CCAAGA AXCC r wOC I G Z GGA AACATACCZAAAGCATCAACAGCI CC ^ ^ 

RAACTAATTr5CACCACT GC T GlXXC; r CG AATG C. ' i:AG I rCO AGTAATAAAT C T C rC G AACAG Ai IIGG 
AATCACACCAOCtGGAtGCAGTCGGACACAGAAATrAACAATTACACAACC 



35. Ein Expressionsvektor gemdss einem der AnsprOche 29 bis 34. der ein Plasmid ist. das sich in gram-negativen 
Bakterlen repiizieren kann. 

36. Ein Expressionsvektor gemdss Anspruch 35. welcher fdhig ist. in einen E. coli Stamm zu repiizieren. 

37. Der Expressionsvektor pEVI , -2. oder -3/env 44-640. 

38. Der Expressionsvektor pEVI. -2. Oder -3/env 205-640. 

39. Ein Transfbrmant der einen Expressionsvektor gemdss einem der Anspruclie 29 bis 38 trdgt. 

40. Ein Transtbrmant gemdss Anspruch 39. der ein E. coli Stamm ist 

41. Ein Transformant gemdss Anspruch 40. der ein E. coli MC 1061 Stamm ist. 

42. AntikOrper erzeugt gegen ein wie gemdss AnsprQchen 1 bis 5 und 26 erhaltenes Proteinfragment 

43. Die AntikCrper von Anspruch 42, welche monoktonale Antikflrper sind. 

44. Ein Impfstoff der Immunrtdt gegen AIDS bewirkt. enthaltend als aktiven Bestandteii ein Proteinfragment erhalten 
gemdss AnsprQchen 1 bis 5 und 26. 

45. Die Venwendung eines wie in Anspruch 1 beanspruchten Proteinfragments zur Herstellung eines schQtzenden. 
immunisierenden Inrpfstoffes. 
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Revendications 

Revendicati ns pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . Fragment d'une prot6ine d'enveloppe d'un virus du syrtdrome de rimmunod^f ictence acquise (SIDA). pratiquement 
exempts d'autres prot^ines. ayant la s^uence d'aminoacides suivante : 



valTrpLysGluAld 

TtirThrThrLeuPheCysAlaSecAspAULysAUTyrAspfhrCluValHLsAsnvalTrpAUTnr 
HlsAUCysVdlProThrAspPcoAsnProClncluValValLeuValAsnVdlXhrCluAsfvPtieAsn 
METTrpLysAsnAspMETValCluGlnMETHlsCluAspriellcSecLcuTrpAspCUSerLeuLys 
ProCysValLysLeuThrProLeuCysVaiSerLeuLysCysThrAspLeuLysAsrtAspTfirAsnTtir 
AsnSerSerScrGlyArgMETricMETCluLysGlycluHeLysAsnCysScrPheAsnrleSerTrir 
SerlleArqGlyLyaValGlnLysGluTyrAlaPhcPheTyrLysLeaAsprielleProrieAspAsn 
AspThrThrSerTYrThrLeuThrSerCysAsnThrSerVallleThrGlaAldCysProLysValSer 
PheOluProIIeProILeHlsTyrCysAlaProAlaClyPheAlalLeLeuLysCYsAsnAsnLysThr 
PhcAsnGlyThrGlyProCysthf AsnValSerXhrValGlnCysThrHlsClylleArsProValVal 
SerThrGLnLeuLcuLeuAsnGlySerLeuAlaCluGluGluValVallleArgSefValAsnPhexnr 
AspAsr\AldLysTlirIleIleVdlClnLeuAsnThcSerValCluIleA3r\CY3TnrAr9ProA3nA3n 
AsnThrArgLysLysIleArglleClciArgCLyPccsGlyArgAldPheVdlThrneClyLysIleCly 
AsruMETArgGlnAlaHlsCysAsnlleSerArgAlaLysTrpAsnAldTncLeuLysGlnlLeAIdSec 
LysLeuArgCLuGlnPheGIyAsrvAsnLysThr'liellePheLysGlnSerSerGLyGlyAspProGIu 
IlcValThrKlsScrPtieAsfiCysGlyGlyGluPhePheTyrCysAsnSecThrClnLeuPheAsnSer 
TncTrpPtieAsnSerThrTrpSerThrGluGlYSerAsnAsnThrGluClySerAapinrlleThrLeu 
?roC/sArgIleLysGlriPhelleAsnMETTr?GlnGluValGlyLysAla>i£rr/rAldProProlle 
SerClyGlnlUArgCysSerSecAsnlLeTtirGlyLeuLeuLeuThrArgAapClyOlyAsaAsnAsa 
Asf\GlySerCluIlePheArgProGlyGlyGlyAspMEXArgAspAsnTr?AcgS«rGluLeuTycLys 
TyrLysyalValLysIleCluProLeuClyValAlaProThrLysAlaLysArgAf gValValCloArg 
GluLysArgAldVdIGLylleGlyAldLeuPheLeuGlyPheLeuGlyAldAldGlySerTnrMETGly 
AldAldSerMETXrirLeuThrValGlnAldArgGlnLeuLeuSerGLylleValClnGlnClnAstiAsn 
LeuLeuArgAldIleGluAldClnGLrUllsLeuLeuGLnLeuXhrValXrpGlyir«LyaClnLeuCln 
AldArglleLeuAUValGluArgXyrLeuLysAspGlnClnLeuLeuGlyllaTrpGlyCrsSerCly 
LysLeuIlcCysxnrXhrAldVdlProXrpAsnAldSerXrpSerAsnLysSerLtuGLuClnllcXr? 
AsnHlsxnrxnrXrpMEXCluXrpAspArgCluIleAsnAsnXyrXhrSer 
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CysPr LysValSer 

PheCluProllcProIleKlsTYrCysAldProAUGlyPheAldlleLeuLyscysAsaAsnLysThr 
PhcAsnClyTnrClyProcysTnrAsnVdlSerxnrVdlGlncysTnrHlsClylleArgProvalVal 
SerTtirClnLeuLeuLeuAsnClySerLeuAIdGluCluCluVdlVdlXleArgSerVdlAsaPheThr 
AspAsnALdLysThrllelleVdlGlnLeuAsnThrSerVdlcluIleAsnCysThrArgProAsnAsn 
AsninrArgLysLysHeArglleClnArgGlyProGlyArgAldPheVdlThrrieGlyLysIlcCly 
AsoMETArgClnAldHtsCysAsnlleSerArgAldLysTrpAsnAldThrLeuLysGlnlleAldSer 
LysLeuArgCluGlnPheGlyAsnAsnLysThrllellePhcLysGlnSerSerGlyGlyAspProGlu 
IleVdlThrMlsSerPhcAsnCysGlyGlyCluPhePtieXYrCysAsnSerThrClnLcuPheAsaScr 
ThrTrpPheAsnSerThrTrpSerXhrCluClySerAsnAsnTnrCluGlySerAspTtirlleThrLeu 
ProCysArglleLysClnPhelleAsnMETrrpGlnGluVdlClyLysAldMETTyrAldProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrClyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerCluIlePheArgRcoGlyClyGlyAspMETArgAspAsnTrpArgSecCluLeuXyrLys 
TyrLysValVdlLyslLeGLuProLeuGlyVdlAldProThfLysAldLysArgArgVdlVd iGloArg 
GlutysArgAldVdlGLylLeGlyAldLeuPheLeuGlyPheLeuGIyAldAUGlySerThrHETGly 
AUAldSerMSntirLeuTtirValGlnAldArgGLnLeuLeuSerGlylLeVdlGlnClnGlnAsnAsn 
LeuLeuArgAldlleGluAldGlnGlnHlsLeuLeuGlnLeuThrVdlTf pClylleLysGlnLeuGln 
AldArglleLeuAldVdlGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSecGLy 
LysLeuIleCysinrThrAldValProTrpAsnAldSerTrpSerAsnLysSecLeuCluGlnXleTrp 
AsnHlsThrThrlrpMETGluTrpAspArgGluIleAsnAsnTyrTtirSer 



M':-TArgGlaAUHlsCysAsnIleSecArgAldLysTrpAsnAUThrLeut,ysGlnIleAldSer 
L YsLeuArgGluGlriPtieGIyAsnAsnUysTnrriellePheLysGlnScrSecGlyClyAspProClu 
IleVdlThrHlsSerPhcAsaCysGlyGlyGLuPhcPheTyrCysAsnSerThcGlnLeuPheAsnScr 
itirTrpPheAsnSerthrtrpSerThrGluGlySccAsnAsnTtirGLuGlySerAspThcXleThrLeu 
ProCysArglleLysGlnPhelleAsnMETrrpClnCluVdlGlYLysAldMETTyrAUProProIle 
SerGlyGlnlleArgCysSerSecAsnllcThrGlyLcuLeuLeuTnrArgAspGlyGlyAsnAsnAsn 
AsnClySerGluILePhcArgProGlyClyClyAspMETArgAspAsnTrpArgSerCluLeuTyrLys 
TyrLysValValLysXlcGluProLeuGlyVdlAldProThrLysAldLysArgArgVdlVdlGlnAcg 
CLuLysArgAlaValGlyXleGlyAlaLeuPheLeuGlyPheLcuGlyAlaAlaGlyScrTnrMETCly 
AldAldSerMErtftrLeuTtirVdlGlftAlaA-rgGlnLeuLeuSecClyXleValGlnClnClnAsfiAsa 
LeuLeuArgAlalleGluAldGlaGlnHlsLcuLcuGlnteuXrirValTrpGlylleLysGlnLcuGln 
AUArgXleLcuAUVa iGluAcgXyrLeuLysAspClnGlnLeuUeuGlyXleXrpGlyCysSecCly 
LysLeuXUCysXrirXhrAldVdlProXrpAsnAldSecXrpSccAsnLysSerLeuGluGlnXleXrp 
AsnHlsXhrXhrXrpMEXCluXcpAspArgCluXleAsaAsnXyrXttrSer 



MEXXyrAldProProXle 

SerGlyGlnlleArgCysSerSerAsalUXhrGlyLeuLeuLeuXhrArgAspGlyClyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspHEXArgAspAsnxrpArgSerCluLeuXycLys 
XyrLysVdlVdlLysXleGluPcoLeuGlyValAlaProXhrLysAULysArgArgValValGlnArg 
GluLysArgAlaValGlyXleGlyAULeuPheLeuClyPheLeuGlyAUAldGlySerXhrMEXCly 
AldAUSecMEXXhrLeuXnrValGlaAUArgGlnLeuLeuSerGlylleVdlGlnClnGlnAsnAsn 
LeuLeuAcgAlallcGluAUClnGlnHlsLeuLeuGLnLcuXhrVdlXrpGlytlcLysClnLeuGln 
AUArqXleLeuAldValGluArgXyrLeuLysAspClnGlnLcuLeuGLyXleTrpGlyCysSecGly 
LysLeuXleCysxnrXhrAlaValProXrpAsnAlaSefXrpSerAsnLysSerLeuCluClnlleXrp 
Ast\HlsXnrXtirXrprtEXCluXrpAspAr9GluXleAsnAsnXYrXhrSer 



u 



45 



EP 0 199 301 B2 



MiTArgAspAsnTrpArgSerCluLeuTyrLys 
TyrLysValValLyslleCluProLeuGlyValAlaProThf LysAlaLysArgAf gVdlVdlGlnArg 
CluLysArgAlaValGlylleClyAULeuPheLeuGlyPheLeuGlyAldAUGlySerThrMSTGly 
AlaAlaSerMETThrLcuThrValGlnAUArgGlnLeuLeuSerClylleVa IClnClnClnAsnAsn 
LeuLeuArgAlalleGluAlaClnGlnHlsLeuLeuClnLeuThrValTrpClylleLysGlnUcuCln 
AldArglleLeuAldValGluArgTyrteuLysAspGlnGlnLeuLcuGlylleTrpGlyCysSerGly 
LysLeuIleCysTtirThrAlaValProTrpAsnAlaSecTrpSerAsnLysSerLeuCluClnlleTrp 
AsnMlsThrTnrTrpMETCIuTrpAspArgClurLeAsnAsnTyrThrSer. 



Vecteur d'expression comprenant un g^ne codant pour un fragment d'une prot^ne d'errveloppe d'un virus du SIDA 
telle que d^finie dans la revendication 1 en aval d'une s^uence de promoteur permettant la transcription, la tra- 
duction et. par consequent, i'expression de ce fragment de cette prot^ine d'enveloppe dans une culture hdte. 

Vecteur d'expression selon la revendication 2, dans lequel ce g^ne codant pour un fragment d'une prot^ine d'enve- 
loppe d'un virus du SIDA est un g^e comprenant la si^uence de nuclides suivante : 



CTCTCCAACCAACCA 

ACCACCACTCTATTTTGTCCATCACATGCTAAACCATATCATACACACCTACATAATCTTEGCGCCACA 
CATCCCTCTCTACCCACACACCCCAACCCACAAGAACTACTATIXXiTAAATCTCACACAAAATTT^ 

atgtccaaaaatcacatcctagaacagatccatcagcatataatcactttatxxx;atc 

CCATCTGTAAAATTAACCCCACTCTCTCTTAGTTTAAAGTCCACnXJATTTCAACAA 

AATAGTACTAGCCCCAGAATCATAATCCAGAAAGGAGAGATAAAAAACTCCTCTrrCAATATCAGa^ 

AGCATAAGACGTAACCTCCACAAACAATATCCATTTrrTrATAAACTTCATATAATACCAATACATAAT 

CATACTACCACCTATACCrrCACAACrrCTAACACCTCACTCATTACACACCCCTCTCCAAACGTATCC 

TTTCACCCAATTCCCATACATTATTCTCCCCCCGCTCCTTTTGCCAT^ 

TTCAATGCAACAGGACCATCTACAAATCTCACCACAGTACAATOTACACATCGAATTACCCC ACTA CTA 
TCAACTCAACTCCTGTTAAATCCCACTCTAGCACAAGAACAGGTACTAATTACATCTCTCAAT^ 
CACAATCCTAAAACCATAATAGTACAGCTCAACACATCTCTACAAATTAATTGTACAAGACCCAAaUV 
AATACAACAAAAAAAATCCgTATCCAGACGGCACCAGGCACAGCATTTCTTACAATACCAAAAATACCA 

AATATGACACAAGCACATTGTAACATTACTAGAGCAAAATGCAATXXZCACmA^ 
AAATTAAGACAACAATTTCGAAATAATAAAACAATAATCrrrAACCAATCCICAGGAOGCGACCCACAA 

ATTGTAACCCACACTTTTAATTCTGGACGOCAATTTrrCTArtCTAATTCAACACW^ 

ACTTOCTTTAATAGTACrrCGAGTACTGAAGGCTCAAATAACACTCAAGCAACTCACACAATC 

C«TGCAGAATAAAACAATTTATAAACATCTGGaVGCAACtAGGAAJUVCCAATCT 

AGCGGACAAATTACATCTTCATCAAATATTACACCCCTCCTATTAACAAGACATGGTCGTA^ 

AATax;TCCCACATCTTCACACCTCGAGGAGGACATATCAGCCACAATTCCAGAACTCAA«^ 

TATAAAGTAGTAAAAATTCAACCATTAOCAGTAGCACCCACCAACGCAAAGACAACACTCCTOCAGAGA 

CAAAAAACACCAGTCCCAATACGAGCTTTCrrCCrrCCGTTC^^ 

GCACCGTCAATGACGCTCACGGTACACCCCACACAATTATTCTCTCCTATACTGCAGCACCACAA 

TtCCTGACGGCTATTGACGCGCAACACCATCTGTTCCAACTCACAGTC^^ 
CCAAGAATCCTCCCrCTCCAAAGATACCTAAAGGATCAACAGCTCCTCGGGATTT^^ 

AAACTAATTTGCACCACTCCTCTCCCTTCCAATCCTAGTtC^ 
AATCACACCACCTOCATCGACTCCCACACACAAATTAACAATTACACAACC 



ou un Equivalent de celle-ci codant pour ledtt fragment de la prot6lne d'enveloppe. 

Vecteur d'expression selon la revendication 2, dans lequel ce g^ne codant pour un fragment d'une prot^ine d'enve- 
loppe d'un virus du SIDA est un g§ne comprenant la si§quence de nucleotides suivante : 
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TCTCCAAACGTATCC 
TTTCACCCAATTCCCATACATTATTCTGCCCaXXTTCAlTTTTCCCATTCTAAAATC 

TTCAATCCAACAGGACCATCTACAAATCTCACCACACTACAATCTACACATCCAATTACCCCACTAC^ 

TCAACTCAACTCCTCTTAAATCCCACTCTACCAGAACAACACCTACTAATTACATCTCTCAATTTa 

GACAATCCTAAAACCATAATACTACACCTCAACACATCrCTACAAATTAATTCTACAACACCCA^ 

aatacaacaaaaaaaatccctatccacacgcgaccaccx;agacx:atttcttacaatacgaaaaataq3a 

AATATCACACAACXTACATTCTAACArrAGTAGACXrAAAATGCAATCCCACTTTAAAACACATACCTAGC 

aaattaacagaacaatttccaaataataaaacaataatctttaagcaatcctcaccacccgacccacaa 

ATTCTAAOXrACACTTTTAATTCTCGAGCCCAATrrTTCTACTCTAATTCAACAC^ 

ACrrCGTTTAATAGTACTTCXIACTACTCAACCCTCAAATAACACTCAAGCAAGTCAC 

CCATtXrAGAATAAAACAATTTATAAACATCTCGCAGCAACTAGGAAAAGCAATCTATCCCCCT^ 

ACCCCACAAATTACATCTTCATCAAATATTACACCGCTCCTATTAACAACACATCCTCCTAATAACA^^ 

AATCCGTCaJACATCTTCACACCTCGAOCAGCAGATATCACCGACAATTO^AGAAGTCAATTAT 

TATAAAGTAGTAAAAATTCAACCATTACGACTACCACCCACCAAGCCAAACACAAGACTGCTCCAGACA 

CAAAAAACAGCACTCCCAATACCACCrTTCTTCCTTCCCTTCTTCGGACCAGCACCA^ 

CCACCCTCAATCACCCTGACCCTACACCCCAGACAATTATTCTCTCGTATAGTCCACCACCAGAACW^ 

TTCCrCACCGCTATTCAGCaXrAACAGCATCTCTTGCAACTCACACTCKX;^ 

CCAAGAATCCTCGCTCTCCAAACATACCrAAACCATCAACAGCTCCTCCOT 

AAACTAATTTCCACCACTCCTCTCCCTTCGAATCCTACTTCGACTAATAAATCTC^ 

AATCACACCACGTGGATCGACTCCCACACACAAATTAACAATTACACAAGC 



ou un ^uivatent de celle-d codant pour ledrt fragment de la prot^ine d'enveloppe. 

Vecteur d'expression selon la revendication 2. dans lequel ce g^ne codant pour un fragment d'une prot^ine d'enve- 
loppe d'un virus du SIDA est un g^ne comprenant la sequence de nucleotides sulvarites : 



ATCACACAAGCACATTGTAACAITAGTACAGCAAAATCGAATCCCACTTTAAAACAGATAGCTAGC 

aaattaacacaacaatttcx;aaataataaaacaataatctttaaccaatcctcaccaccggacccacaa 

ATTCTAACCCACAGXTTTAAT^ 

ACTrCGTTTAATACTACTTCCACTACTCAACGGTCAAATAACACTCAAGCAAGTCACACAATCAC^ 

CCATXXIAGAATAAAACAArrTATAAACATCTCCCACCAACIAGGAAAACCAATCTATCCCCCT^ 

ACCCCACAAATTACATCTrCATCAAATArrACACGCCTGCTATTAACAACACATCGTCGTAAT^^ 

AATtXWTCCCAGATCTTCAGACCTCCACCACGACATATCACCCACAATTCCACAACTCAAT^ 

TATAAACTAGTAAAAATTCAACCATTAGGACTACCACCCACCAACGCAAAGAGAAGAGTCGTCCAGAGA 

GAAAAAAGACCAGTCCCAATACCACCTTTGTrCCTTCCGTTCTTCCGAGCACCAGCA^ 

CCAGCCtCAATCACCCTCACCGTACACGCCAGACAATTATTCTCTCCTATACTCCACCACCACAACAAT 

TTtXrrCACGCCTATTGACGCCCAACAGCATCrcrrCCAACTCAC 

GCAAGAATCCTCGCTCTCCAAACATACCrAAAGCATCAACACCTCCTGGGCA^ 

AAACTAATTTCCACCACTCCrCTCCCrrCCAATCCTACTTCGACTAATAAATCTC^ 

AATCACACCACCTCCATCCACTCCCACACACAAATrAACAATTACACAACC 



ou un Equivalent de celle-a codant parmi ledrt fragment de la prot^ine d'enveloppe. 

Vecteur d'expression selon la revendication 2. dans lequel le g^ne codant pour un fragment d*une prot^ine d'enve- 
loppe d'un virus du SlOA est un g^e comprenant la s^uence de nucltetides suivante : 
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ATCTATCCCCCTCCCATC 
ACCCCACAAATTACATCTTCATCAAATATTACACCCKrrCCXATTAACAACACATCG^ 
AATCOTrCCCAGATCrTCACACCTCCACCACCACATATCACGCACAATtCGACAACTC 
TATAAACTAGTAAAAArrCAACCAXTACWACTACXIACCCACCAACCCAAACACAACACTCCTCCAGACA 
CAAAAAACACCACTCGCAATACGAG C I I' lU i iCC£ 1XX 3 G I iC nX^G GAGCACCACCAACCACTATCGGC 
CCACX^TCAATCACCCTGACXXSTACACCCCACACAArrArrGTC^^ 
TTCXrrCACCCCXATTCACCCCCAACACCATCroTKKrAACTCA^ 
CCAAGAATCCrCCXrrGTCCAAACATACCTAAACCATCAACACCrCCrC^ 
AAACTAArntXrACCAeiCCTCTCXICTTCGAAICCTAC^ 
AATCACACCACCtCGATOCACTOCCACACACAAATTAACAATTACACAAGC 



ou un ^uivalent de celle-ci codant pour I edit fragment de la prot^ine d'enveloppe. 

7. Vecteur d'expression selon la revendication 2. dans lequel ce g^ne codant pour un fragment d'une prot^ine d'enve- 
loppe d'un virus du SIDA est un g^e comprenant la sequence de nucleotides suivante : 



ATCACCCACAATTCCACAAGTCAATTATATAAA 
TAtAAACTACTAAAAATTGAACCATTACCACTAGCACCCACCAAGGCAAACACAACACTO^^ 
CAAAAAAGACCAGTCCCAATAGGAGCTTrCTTCCrrCGCTTCTTCOCAGCACC^^ 
CCACCCTCAATGACCCTCACGCTACACGCCACACAATTATTCTCTCCTATAGTCCACC^^ 
TTCCIGAGGCCTATTCAGOCCCAACACCATCTCrCGCAACTCACAGTC^^ 
GCAAGAATCCTCCCrCTCCAAACATACCTAAACGATC^ 
AAACTAATXTCCACCACrCCTCTCCCTTCCAATGCTACTrGCAG 
AATCACACCACGTCCAXCGACTCGCACACACAAfTTAACAArrACACAAGC 



8. Vecteur d'expression selon Tune quelconque des revendication 2^7, qui est un ptasmide capable de se r^liquer 
dans des bact^es gram-n6gatlves et^ou gram-positives. 

9. Vecteur d*expresslon selon la revendication 8, qui est capable de se r^liquer dans une souche d'E.cdi. 

10. Vecteur d'expression selon la revendication 8. qui est capable de se r^iiquer dans une souche de B.subtilis. 

11. Vecteur d'expression pEVi , -2 ou -3/env. 44-640 

12. Vecteur d'expression pEVI, -2 ou 3/env. 205-640. 

13. Transformant portant un vecteur d'expression selon Tune quelconque des revendications 2 k 12. 

14. Transformant selon la revendication 13, qui est une souche d'Ecoli. 

15. Transformant selon la revendication 14. qui est une souche d'E.coll MC 1061. 

16. Transformant selon la revendication 13. qui est une souche de B.subtilis. 

17. Transformant selon la revendication 13. qui est une cellule de mammif^re. 

18. Proc^e de pr^aration d'un fragment d'une prot6ine d'enveloppe d'un virus du syndrome d'immunofidence 
acquise selon la revendication 1 , consistant k : 

transformer une cellule hdte avec un vecteur d'expression selon I'une quelconque des revendications 2^12; 
cultiver cette cellule hdte de fegon que ce fragment de cette prot^ine d'enveloppe du SIDA soit exprimte ; et 
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extraire et isoler ce fragment de cette prot^ine d'envetoppe du SI DA. 
1 9. Proced^ selon fa revendication 1 9. dans lequel le vecteur d'expression est pEV1 . -1 . -2 ou -3/env.44-640 
5 20. Prockld selon la revendication 19, dans lequel ie vecteur d'expression est pEVI. -2 ou -3/env. 205-640. 

21. Proc^^ de detection dans le sang humain de la presence d'anticorps pour I'agent ^tiologique virat du SlOA, qui 
consiste k m^langer une composition contenant un fragment d'une proteine d'enveloppe d'un virus du SI DA, selon 
fa revendication 1 . avec un echantilton de sang humain et de determiner si ce fragment de cette proteine d'enve- 

10 toppe du SIDA se lie aux anticorps du SIDA pr^ents dans r^chantillon de sang. 

22. Proc6d§ selon la revendication 21 qui consiste k utiliser Tanalyse par "Westem Blotting". 

23. Proc^6 selon la revendication 21 'qui comprend I'utilisation d'une technique ELISA. dans laqueile un fragment 
IS d*une proteine d'enveloppe d'un virus du SIDA. selon la revendication 1 . est appliqu^e sur une phase solide et mise 

en contact avec r^hantillon et apr^ lavage, mise en contact avec une IgG non humaine marquee par une 
enzyme. 

24. Proc6d^ selon la revendication 21, dans lequel on utilise la M^thode du Double Antigone. 

20 

25. Proc^6 pour la determination du virus du SIDA. dans lequel on utilise des anticorps contre un fragment d'une pro- 
fane d'enveloppe d'un virus du SIDA. selon la revendication 1 . 

26. Proc^e selon la revendication 25. dans lequel I'antigdne present dans I'^hantillon et un fragment d'une proteine 
2S selon la revendication 1 . sous forme marquee entrent en competition avec un anticorps contre un fragment d'une 

proteine selon la revendication 1 . 

27. Procede selon la revendication 25. dans lequel on applique une methode sandwich en utilisant deux anticorps con- 
tre un fragment d'une prot6ine selon la revendication 1 . 

30 

28. Procede selon la revendication 27. dans lequel un anticorps est sur une phase solide et I'autre anticorps est mar- 
que. 

29. Procede selon la revendication 27. dans lequel on utilise deux anticorps monodonaux differ ents. 

35 

30. Vaccin dedenchant Timmunite au SIDA comprenant comma ingredient actif un fragment d'une proteine selon la 
revendication 1 . 

31. Anticorps formes contre un fragment d'une proteine selon la revendication 1. 

40 

32. Anticorps selori la revendication 1 . qui sent des anticorps monoclonaux. 

33. Utilisation d'un fragment d'une proteine selon la revendication 1 , pour la preparation d'un vaodn d'immunisation 
protectrice. 

45 

34. Utilisation d'un fragment d'une proteine selon la revendication 1 pour detecter dans le sang humain la presence du 
virus du SIDA. 

Revendlcatlons pour I'Etat contractant suivant : AT 

so 

1. Precede pour preparer un fragment d'une proteine d'enveloppe d'un virus du syndrome de rinrtmunodefidence 
acquise (SIDA). essentieliement exempte d'autres proteines. qui consiste : 

k transformer une cellule hOte avec un vecteur d'expression comprenant un gene codant pour un fragment 
55 d'une proteine d'enveloppe d'un virus du SIDA ayant la sequence d'acides amines suivante : 
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valTrpLysOLuAU 

ThrTticThf LcuPhec/sAlaserAspAlaLysAlaTyrAspThrCLuValHlsAsnVAlTrpAldThr 
Hl£nUCyBV«lProThrAspProAsr\ProCLnuluVdlvaiLeuvalAsnva ixhrcluAaoPheAsn 
htSTTrpLysAsnXipMETValCiijClnMETHlsCluAbpr leIleS«rLcuTrpAspCLnSerLouLys 
ProcysVAlLysLcuTnrProLcuCysvalserteuLyscyaTnrAapLj/uLysAsriAspTnrAxnThr 
AsaSQrsorSorOiyArgHETricHETCluLysclyciuiULy5A5nCy3ScrPh«AsnIl«S«rTnr 
SarlUArgOlyLysValClnLyaOluTyrAlaPhePheTyrLysLeuAapIlelleProlleAxpAsn 
?.5prhrThrScrTyrThrLeuThrSerCy3AsnTnrSerVaIIleinrClrUMdCysProLysV4lSar 
Pt\cOl'jl^roIleProIlaHlsTyrCy3AlaProAUCLyPhoAUlULeuLysCYSAsnAsnLysThr 
PhrnsnGlyTrtrGlyProCysTtirAsnvalScrThryfilClnCysThrKisciyrioArgProVdlVal 
serTtirGLaLQuLauLtuA^nOlySdrLeuAUOluCluOluValVallUArgSoryalAsriPhnThr 
A:;?ALnAi4Ly3ThrIleIlaVaiainL*eiiAsnTnr5^£CV;ilGluIi9A3nCyxIhrArg?roAxnAsn 
AsnirirArgLyaLyaHeArglleClnArgclyProclyArgAUPheyalThrlleGlyLysllfcGLy 
Air-SHXArgClnAiaHlscysAsnlLeSecArgAIaLysTrpAsrulaTMrLeuLyaGLarieAlaSer 
LysLeuArgCluOlnPhoClyAsnAsnLysThrrLtlUPhttLysOinSerSarClyOlyAspProClu 
tleVdltlirulsSerPhoAsnCysGlyGlyCluPhoPhe'ryrC/'SAsnSerTnrClnLoaPhQAsnSer 
TnrTrj'PheAsaserXhrTf pserThcGluClySer AcaJ^snThrGluClyserAspTnrlleThrLcu 
F:cCv£ArgXleLysGLnPhecleAsn>i£TTr70lnGLuVaLGlyLysAlaMrrTyrALa?roProlle 
S-irclycUil leArgCysSerserAsnlleThrClyLa'jLouLeuTnrArgAspclyClyAsnAsnAsn 
A:£r.GLySerGlur UPhcArgProClyGlyGLyAspMETArgAspAsnTr.pArgSerGluLeuTyrLys 
TYrLyaVdlValLyslLoCluProLeuGlyVilAUProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylUGLyAIdLeuPhftLtfuGLyPhiLouGIyAl^LiGlySerThrHETCly 
AliAldSocHETTticLsuThrValClriAldArgtvlnLruLeuSarOlyllcValGlnGlnGlnAsriAsn 
Lu'JLouArgAldlLsGluALdGLnClnHLsLeaLeuGlnLcuThrVdLTrpGlylULysGlnLouGln 
Al^f gIIaLruAldVdLGLuArgTyrLeuLy3A3pGlnGlfvLsuL««uGlyILeTryGlycysSecGLy 
Ly£Leur lec/sThrThrALavalProTrpAsoAlaSerTrpSscAsnLysserLeuGluGlnlUTrp 
AsritlsThcThrTcpMETClutrpAapArgGluIleAsnAsnTyrTnrSer 



ou 

cysProLysVdlSer 

PhcCluProrUProlUHlsTyrCysAUPfOAlaClyrheAUIleLeuLysCysAscTAsnLysThr 
?neAfinClyThrGLyProCysThcAsnVdlSerThrVaicincysTnrHLsClylleArgProvalval 
SerinrClnLeuLeuLeuAsnGlySerLouAldGluGluGluvalVdUleArgServalAsnPhtThr 
AspAsnAldLysThrllerieValCLnLeuAanThrGerva lGlulleA3nC,'3ThrAcgProAxr\A5r\ 
AaninrArgLystysIleArglleGlnArgGlyProGlyAfgAlaPheVdlThrlleGlyLyslleCly 
A3aMETArgClnAlaHlsCysAsnrl«S«rAfgAlaLysTrpAsnAUThrLeuLysClnIleAldSef 
LY3LduJVrgCluClnPheOlyA«nA»nLydThrIlerUPhoLysUlnS«cSdrClyOlyAspPcoClu 
IlevalThrKlsserPhcAsnCysCli-GlyCluPhePheTyrCysAsnSartnrclnLouPheAsnSef 
ThrTcpPheAsnSorThrTrpSQrThrOluGlySerAsnAsnThrGluGlyScrAspTtirlleThcLeu 
?rcCYsArgIl«LysClnPh«IleAsaMETTrpClrH3luVdlClyLysAld^?£TryrAldProProrie 
SerClyCialleArgCysSerSerAsnlleTnrGlyLeuLei^LouThrArgAspClyOlyAjnAsnAsn 
AdnClySercluIloPhaArgPrcClyGlyClyAsprtcTAfgAspAsnXrpAcgSerOIuLauIyrUys 
xyrLysValVdlLysIleGluProLeuGlyvalAlaProxnrLysAULysArgArgValValoinArg 
CluLysArgAUyalclyrioGlyAldLeuPheLaudlyPhaLcuGlyAlaAlaOlySerXhrHEXaly 
AUAlaSecMmnrLauXnrVaiGlFiAleArcGlnLeuLeiiSerGlyllevalClnciriGlnAaruun 
LcuLeuArgAldtlcCluAlaClnGlnHlsLouLeuGlnLiuThrVdlXrpGlylletysG LnLeuGln 

AlaArqlleLeuAlaVdlGluArgryrLouLysAspClnOlnLruLeuGlyileTrpGiycyaserGly 
LysLeulloC/sXnrXhrAldVal?roXrpAsnAlaSartr?SarA3nl.y32«rLcuGluClnllcTrp 
AsnKlsXhrXhrXrpMEXCluTrFAapArgClulleAsriAsnXyrxnrSor 



ou 
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MSTArgOlnMaKlsCysAsnlleSerArgAULysTrpAinAUThfLeuLysClnTUAijiSer 
.LysLea\rgGluOlriVhcOlyAsnAsnLysTrirIUlU?h«Ly»alnS«rSerOlyClyAflpP^ 
rieValTnrHlsSarPheAsnCysGlyGlytJiuPhePheryrcyxArnSerThrtlnUuPhtAsnSor 
ThrTrpPhoA3aserThr-TcpS«rThrGluGlySarAsnA3nTnrGluClySarAspTnrIleThrLeu 
ProCyaArglloLysOlfiPhelleAsnHETTrpGlnGluVAlciyLyEAlAKETTyrAlaProProIio 
StrOLyClnlleArgC/sSerScrAsnlieXtirClyLeuLcuLouThrArgAspGlyGlyABnAsinAsn 
Asn01y»;erGluIlePheArgProGlyCly01yAspHeTAf gAgpAsntrpArgSarOluLouTYrLys 
rfrLysVdlVdlLy:jIIeOluProLt;uClyValAldProThrLy3AldLyxArgArqVAlVAlClnArg 
OluL7:;ArgAiaVdlGlyrioGlyAUL«'jPhaLeu'3lypheLeL<;iyAlaAlaGLy3erThrMrroly 
AlnAli9erM£TThrLeuThrValGlnAUArgGInLeuL«ui5ecaiylLtValGlnOlnOlnAsnA:*n 
LttuLtfuArgAl*IloCluAlaClnCln3llsLeuL!<uOLaLeuThryaiTrp43lyIleLysClnL«uOln 
Ali?.rglULt:uAldyttl01uArgT/rL8uLysA5pGlnGlnLeuL«u01yIUTrpaiyCy3SerCly 
LYsLaurioCysThrThrAlaVal?roTrpAsriAUSi*rTr?i;»irAsnLyBSerL«uCluClnXleTrp 
AsiiJlisThrThrTrpMETCluTrpAspArgCluiiiiAxnAsaTyrThrSor 



ou 

KiTTyrXlaProProIla 

*j;icGlyGlnlleArgCysSor3ecAsnIleThrGlyLauL3uLeulhrArgAxpOlyGlyAsnA3aAsn 
A^nCLyilarCLullePh^ArgProGlyGlyGlyAspMETArgAspAjnTrpAfgSerCluLeuTyrLys 
TyrLyiVa LV*lLysIlcClu?roLeuGlyv.alAUProthrLy3AlaLy3ArgArgValValOlnArg 
GluLy^ArgAlaValOlylleOlyALaLeuPhoLeuGlyPheLouClyAlaAlaGlySerThrKETGly 
Ala/aA^crHETThrLcuThrValGlaALaAr^GlnLeuLeuScrGlyllevalGlnOLnGlnAsru^^n 
LcuLeruArgAUIleGluALaGlnGlnllULquLQuGlnLeuIhrValTrpClylleLysGlnUeuCln 
AIa;vfgIlaLauAlaValCLuArgTycLeuLysAspClnGlaLauL*uClyIloTrpcLyc/s6<irOLy 
LysLcuIlcCysThrThrAlaValproTrpAsnALaSerTrpSorAsnLyaStirLouOluaLnlUTr? 
AsrJiisTnrTnrTrpMCTCluTrpAspArsGluIlttAariAsnTyrTtirSQr 



ou 

MSTAr gAsp As iiT r p Ar gSe rO I uLeuTy r Ly 5 
TyrLysValValLysrleCluProLouClyV'alAliProthrLysAlALysArgArgValvalcInArg 
CIuLysArgAlaVdlGlyileGlyAldLeiiPa«JLsuGlyPnoLeuGlyAldAUGlySerThrHrrGly 
Ala-MaSe rMETThrLauxnrva IC InAX aArgO InUeuLauSerC Ly I leVa IC InO Lno IruvsnAan 

LtuLauArgAlallealuAlaGlnGlnHlsLeuLeuGlnLauThrValTrpClyllaLyBClnLeuCln 
AlAArgXlaLeuAlaValcluArgTyrLeuLysAapOlnclnLeuLeuGlyll«TrpClycys3erGly 
LysL8uIleCy5rhrThrAldValProTrpAsnAiaS«rTrpserAsnLy»s«rLauciuclnlleTrp 
AsnlllsThrThrTrpMETOluTrpAspArgciurioAsnAsnTycThrScr 



en aval d'un promoteur permettant la transcription, la traduction et {'expression du fragment de cette prot^ine 
d'enveloppe dans la cellule hdte : k cultiver cette cellule hdte de fagon k exprimer le fragment de la prot^ine 
d'enveloppe d*un virus du SIDA ; et k extraire et k isoler le fragment de la prot^ne d'enveloppe d*un virus du 
SIOA. 

Proc^d selon la revendication 1, dans lequel la cellule hdte est une t>act6rle. 
Proc6d6 selon la revendication 2, dans lequel la k}act6rie est coli. 
Proc6d6-selon la revendication 3, dans lequel le plasmide est pEVI, -2 ou -3/env 44-640. 
Proc6d6 selon la revendication 3. dans lequel le plasmide est pEVI. -2 ou -3/env 205-640. 
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6. Procede pour preparer un vecteur d'expression comprenant un gdne codant pour un fragment d'une prot^ine 
d'enveloppe d'un virus du SiDA, proc^§ qui conslste k construire un vecteur d'expression portant un site d'inser- 
tion. dans lequel on peut insurer un g6ne codant pour un fragment d'une prot6ine d'enveloppe d'un virus du SIDA 
salon la revendication 1 , ie site d'insertion se trouvant en aval d'un promoteur permettant la transcription, la traduc- 

5 tion et done I'expression du fragment de la prot6ine d'enveloppe dans une cellule h6te. 

7. Proc6d§ selon la revendication 6, caract6rise en ce qu'on utilise en tant que gene codant pour un fragment d'une 
prot^ine d'enveloppe du virus du SIDA un g6ne comprenant la sequence nucltotidique suivante : 

CTGTCCAACCAACCA 

ACCACCACTCTATTTTGTCCATCACATGCTiWtCCATATCATACACACCTACATi'UTCTTICGOCCACA 
CATC^CCTCTGTACCCACAGACCCCAACCCAC.'UGAACTACTATTCGTAAATGTGACACAA^ 

atctcgajuvaatcacatcctacaacacatccatcaccatatajvtcactttatgccatcaaaocct^^ 
ccatctcta.^ttaaccccacrctctcttactttaaaoto'cactcatt^ 
aataotactacccgcacaai<;ataatcgacaaacx;agacataaaaaactcctctttcaatatca^^ 
accat;vagaogtaagctgcacaaacaatatgcatttttttataaacttcatataatacc.'utacataat 
catactnccacctataccttgacaacrtgtaacacctcagtcattacacac-occtctccaaagctatcc 
tttcacccaattcccatacattattgtcccccccctccttttccgattctaaaatctaataataacacc 

TTCA.\TCGA7vCAC<;ACCATCTACAAATCTCACCACACTACPu^TGTACACATCCAATTACCCCAGTAGTA 
TCAACTCAACTCCTaTTAAATCCCACTCTACCACAACAACACGTAGTAATTACATCTCTCAATTTCACC 
GACAJ\TCCT/'JVAACCATAATACTACAGCTGAACACATCTCTAGAAA*rTAATTCTACAAaACCCAACAAC 
AATACAACAAAAAAAATCCaTATCCACAGCGCACCACCCACACCATTTaTTACAJVTAGCAAAAAX^^ 
X^TATGAGACAAGCACATTOTAACATTACTAGAGCAAAATCCAA1XX:CACTTTAAAACAGATAOCTACC 
AA>;rT.VvCr.CAACPATTTGCA;»-ATAATrJU^JVCi^j\TAATCTTTAACCAATCCTCACCA 
ArTCr;^^%CG-CnCACTTTTA.^TTCTCCACGCCAATTTTTCrACTCTAATTC;vACACAACTOTTTAATAGT 
ACtTCGTTTPJ^TAGTACTTGGAGTACTCi^JVGOGTCAAATAACACTCAAGGPuXGTGACACAATCAa^^ 
CCATGCACA/xTAAAACAATTTATAAACATGTOUCAGGAAGTACaAAAACCAATCTATCCCCCTCCCATC 
ACCCG7vCP.-JVTTAGATGTTCATCAA^TATTACACGCCTGCTATTA.a.CAAGAGAT0GTGGTAATAACAAC 
PJ^TCCGTCCGAGATCTTCACACCTGCAGGAGGAGATATGACCGACAATTGGACAAGTGAATTATATAAA 
TAT.VJ\CTAGIAAAAATTGAACCATtACGAGXAGCACCCACCAAGgCAAA.GACAAGAGTGGTCCACACA 
C;s-=u\AA.^GAGCAGTCGGrJlTACCAGCTTTCT7CCTTGCGTTCTT0GGAGCACCA 

CCACCGTCA-^TCACCCTGACCCTACACGCC/>GACA.ATTATTGTCTCGTATAGrGCAGCAGCAG7%ACAAT 
TTCCTCACCCCTATTGACCCCCAACACCATCTCTTGCAACTCACACTCTCCOGCATCAACCACCTCCAG 
f:c;vACAATCCTCCCTGTCGAAACATACCT.VAACGATC;*J\CAGCTCCTCG^^ 

A.^ACTAATTl'GCACCACTGCTGTGCCTTCOAArGCTAGTT^'^AGTAATrj-JVTCTCTCCAACACATTICG 
rjv rCACACCACGTaOATCGACTCCG ACAt;aG^JV^rrAJ^C^v^ ITACACAAGf: 



40 

ou on utilise un ^uivalent codant en consequence. 

8. Proc^e selon la revendication 6, caract6rls§ en ce qu'on utilise en tant que g§ne codant pour un fragment d'une 
prot6ine d'enveloppe d'un virus du SIDA un g^e comprenant la s^uence nucl^tidique suivante : 

45 
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tx;tccaaacx;tatcc 
tttcacccaattcccatacattattclx;ccccccctccttttcccattcrax\atc 
ttcaatccaacacxjaccatctacaaatotcaccacactacaatctacacaitxjaattaccccactac^ 
tcaactci^jvctcctcttaaatcccactctacxacaacaacagctactaattacatcrgt 
cacaatcctaaaaccataatagtacackrtcaacacatctciacaaattaattatacaacaccc^ 
aatacaacaaaaaaaatccctatccacaccogaccagccacaocatttottacaatacoaaaaatacca 
a.^tatcacacaaocacattotaacattactacaccaaaatccaat<a:cacttraaaacacatac^ 
aa-^ttaacacaacaatttcx;aaataataaaac^ataatctrr^ 
attctaaoxracacttttaattctcgaocxxjaatttttctactctaattca^^ 
acttcctrraatactacttcgactactcmccctcaaataacactgaaggaactcacacw^ 
ccatgcacaataaaacaatttataaacatctcxxaccaactaccaaaaccaatctatocccct 
acccgacajuttacatcttcatcaaatarracacgcctcctattaacaacaoatcct^ 
aatgggtcccacatcttcacacctccacgaccacatatcacxxiacaattcgacaactcaattatat^ 
taiaaactactaaaaattcaaccattacgac-aocacccaccaacck:aaagacaacactcgtcc 
caaaaaacaocactggcaatacgacctttcttccttcccttcttccoaccaocaccaaccactatocx;c 
cc?/3ccrrcaatcaccctcaccgtacacgccagaci\attattgtctgctatacxccaccaccag^ 
ttccrcrgcgctattcacccgcaacagcatctcttccaactcacactcrgoccc^ 
ccrj\caatcctcccrgtcgaaagatacctaaaccatcaacacctcctcccaattt^^ 
aaj-ict/wxtttccaccactcctctgccttccaaxgctacttcgacta/aaaatctctccaacagatttg^ 

^TCACACCACCTGGATGGAGTGGGACACACAAATTAACAnTTACACAAOC 



ou on utilise un bivalent codant en consequence. 

9. Proc6d6 selon la revendication 6, caract6ris6 en ce qu'on utilise comme g^e codanf pour un fragment cfune pro* 
tSne d*enveloppe du virus du SIDA un g^ne comprenant fa sequence nudtotidique suivante : 

ATC;iGACAAGCACATTGTAACATTACTACACCA.\AATCCAATCCCACtTTAAAACACATACCTAGC 

rj^JVITA/tCACAACAATTTCGAAATAATAA/vACAAtAAXCTTTAACCAATC^ 

AtrGTAAa;CACAGITTTAATTGTCGAGGSGAArrTrrCTACTCTAATTCAACACA^^ 

.V:rrCGTTfAATACTACrrGCACTACTCAACGaTCA7w\TAACACTC 

CCAlGCAGAAT^\AACAATtTATAAACATCTC;':;CAGCAACTACCAAAAGCAu^^ 

ACCCOACAAJVTTAOATGTTCATCAAATATTACACCGCTCCTATTAACAAGAGATGCTC^ 

A.^TG'CGTCKACATCTTCAGACCTCCACCAGGACATATGAC'SCACPJVTT-GGACAAGTCAA^ 

TATAAAGTAGT?AAAATTGAACCATTAGCACTAGCACCCACCA.ACCCAAAGACAAGAGTO^ 

GrJ^/VJ^AGACCAGTCGGAATACGAGCTTTCTTCCTTCOCTTCTTGCGACCACCACCAACCACT 

CCAGCGTCAATCACaCTGACGGTACACGCCACACAJ^TTATTGTCrCCXATACTGCACCAGCAGAACAAT 

TrCCrGAGGCCTATTGAGCCCC;:j^CACCArCTCtTGC;xACTCACACTCTCCGGCATCAA^ 

CCX\G?ATCCTGGCTCTGGPJ\AGATACCTAAAC>GAtCAJVCAGCTCCTGGCOATTTGC^^ 

A;>ACTAJiTTTGCACCACTGCTGTGCCTTGGAATC-CTAGTTGGAGTAATAA^TCTCTCG 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAACC 



ou on utilise un Equivalent codant en consequence. 

10. Precede selon la revendication 6, caracterlse en ce qu'on utilise comme gene codant pour un fragment d*une pro- 
teine d'enveloppe d'un virus du SIDA un gene comprenant la sequence nucieotidique suivante : 
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ATCTArCCCCCTCCCATC 
A(XCX:ACAAATTAGATCTTCATCAAATATTACACXXX:itX:TATTAACX\C/^^^ 
AATGCXSTCCCACATCTTCAGACCTCCACCAKACATATCAGCXIACAATTCCAGA^^ 
TATAAACTAOTAAAAATrCAACCATTAGC^ACTACCACCCACCAACCXrAAAGAdAACACT^ 
CAAAAAACACCAGTOGGAATAOGACCTTTCTTCCTTCCCTTCTTCGGACCACCACCAACC 
CCAGCGTCAAT0ACCCtCACX>3TACAGGCO\CACAATrATTCTCTCGTATACTCC 
TTGCTGACCGCTATTOACGCCCAACAGCATCTCTTGCAACTCACAGTCTCGCCCATCA^ 
GCAAGAATCCTCCCTGTCCAAACATACCTAAACCATCAACACCTCCTCCCCATTTCXX^ 
?J'JVCTA-nTTTGCACCACrCCTGTGCCTTC<;AATCCTACTTCGACTAATAAATCTCTCG^^ 
AAtCACACCACGTCGATCCACTCGCACACAOAAATTAACAATTACACAAGC 



ou on utilise un Equivalent ccxiant en consequence. 

11. Proc^6 seion la revendication 6. caract^risE en ce qu'on utilise en tant que g^ne codant pour un fragment d'une 
prot^ine d'enveloppe d'un virus du SlOA un g^e comprenant la s^uence de nuclides suivante : 

atcaccgacaattccagaactcaattatataaa 
tatx^.j;gtagtaaaaattcaaccattaccactaccacccacca.-.gcc;>aacacaacactccx^ 

GAAAA;i;CACCAGTGGGAATAC<3AGCTTTGTTCCTTGw'3TTCTTtXH: 

CCAGCGTCAATGACCCrCACGGTACAGCCCAGACAATTATTCTCTCCTATACTCCACCACCACAACAA 

rtOCTCACCGCTATTGAGCCGCAACACCATCTGTTCCAACTCACACTCTGCGGCATCA^ 

GCAAGAATCCTCGCTGTOaAAACATACCTPJVACGAICAACAGCrCCTOCGGATTTG^ 

;XACTAATTTGCACCACTCCTCTGCCTTCCAATGCTACTTCGAOTAATAAu\fCTCT^ 

AAXCACACGACCTCCATGGA0TO3CACAGAGAAATTAACAATTACACAACCT 



ou on utilise un Equivalent codant en consequence. 

12. ProcEdE selon Tune quelconque des revendications 6^11, dans lequel le vecteur dexpression est un plasmide 
pouvant sublr une replication dans des bact6ries gram-n6gatives. 

13. Precede selon la revendication 12. dans lequel le plasmide peut subir une replication dans une souche de E. coll. 

r 

14. Precede pour preparer un transfer mant portant un vecteur d'expression, qui comprend un gene codant pour un 
fragment d'une proteine d'enveloppe d'un virus du SIDA. ce precede consistant k transformer un micro-organisme 
avec un vecteur d'expression obtenu selon Tune quelconque des revendications 6 ^ 1 3. et ^ cultiver le micro-orga- 
nisme transforme. 

15. Precede selon la revendication 14. dans lequel le micro-organisme est une souche de E. coli. 

1 6. Precede selon la revendication 1 5, dans lequel le micro-organisme est une souche de E. coli MC 1 061 . 

17. Precede pour detecter dans le sang humain la presence d'antioorps centre t'agent etiologique viral du SIDA, qui 
consite ^ meianger une cempesition contenant un fragment d'une proteine tfenveloppe du virus du SIDA obtenue 
selon la revendication 1 avec un echantillen de sang humain. et k determiner si le fragment de la proteine d'enve- 
leppe du SIDA se lie aux anticorps anti-SIDA presents dans rechantillon sanguin. 

18. Precede selon la revendication 1 7. qui consiste k utiliser une analyse par "Western Blotting". 

1 9. Precede selon la revendication 1 7. qui consiste d utiliser une technique de liaison enzymatique Elisa, dans laquelle 
un fragment d'une proteine d'enveloppe d'un virus du SIDA obtenue selon la revendication 1 est appliquee sur une 
phase solide et mise en contact avec I'echantillon et. apres lavage, mise en contact avec une IgG non humaine 
marquee par une enzyma 

20. Precede selon la revendication 1 7. dans lequel en utilise la Methede du Double Antigen . 
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21 . PrQc§de pour la determination du virus du SiDA, dans lequei on utilise des anticorps contre un fragment d'une pro- 
X&ne d*enveloppe d'un virus du SiOA obtenue selon la revendication 1 . 

22. Proc^e selon la rev ndicatton 21, dans lequei I'antigene present dans rechantiilon et un fragment d'une proteine 
obtenue selon la revendication 1 sous forme marquee entrent en concurrence avec un anticorps contre un frag- 
ment d'une proteine obtenue selon la revendication 1 . 

23. Proc^e selon la revendication 21 . dans lequei on utilise une mdthode sandwich en utilisant deux anticorps contre 
un fragment d'une proteine obtenue selon la revendication 1. 

24. Proc^e selon la revendication 23, dans lequei un anticorps se trouve sur une phase solide et Tautre anticorps est 
marqu^. 

25. Proc^e selon la revendication 23. dans lequei on utilise deux anticorps monodonaux diff^rents. 

26. Fragment d'une prot§ine d'enveloppe d'un virus du SIDA. pr^par^e par un proc^6 selon Tune quelconque des 
revendications 1^5. 

27. Vecteur d'expression comprenant un gdne codant pour un fragment d'une proteine d'enveloppe d'un virus du SIOA, 
pr6par66 par un procMd selon Tune quelconque des revendications 6^13. 

28. Transfbrmant portant un vecteur d'expression comprenant un gdne codant pour un fragment d'une proteine d'enve- 
loppe d*un virus du SIDA. pr^ar^ par un proc6d6 selon Tune quelconque des revendications 14^16. 

29. Vecteur d'expression comprenant un g§ne codant pour un fragment d'une proteine d'enveloppe d'un virus du SIDA 
selon la revendication 1. en aval d'un promoteur permettant la transcription, la traduction et done I'expression du 
fragment de la proteine d'enveloppe dans une cellule hdte. 

30. Vecteur d'expression selon la revendication 29. dans lequei le gdne codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un g^e comprenant la s^uence de nucleotides suivante : 
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ctctggr;\ocaacca 

rvccacc;;ctctattttctccatcacatgcta;u\ccatatcatacacacx;trcataatotttcc^ 

CATCCCTCTCTACCCACAGACCCCAACCCACAAGMCTAGTATTtJGTAAArJTGACACAAAATTrrAAC 

^TCTCC;JUVAATCACATCaJTACAACAGATCCATGACXATATAATCACTTTATC^ 

CCATGTCTAAAATTAACCCCACTCTCTGTTAGTTTAAACTGCACTGArrTCAAGAATCATACT^^ 

AATAGTACTACCCCCACAATGATAATCCACA.\ACC^^CAGATAAAAAACTCCTCITTCAATATC^ 

AGCATAACACGTAACCTCCAGAAAGAATATCCATTTTTTTATAAACTTCATATAATACCAATACATA^ 

CATACTACCACCrATACCTTCACAACTTCtAACVCCTCACTCATTACACACCCCTCTCCAAACGTATCC 

TTT^3ACCCAATTCCCATACATTATTGTCCCCCCCCTCGTTTTCCCATTCTAAAATCTA,\TAATAACAC^ 

TTCAATGGAACAGCACCATOTACAAATCTCACCACACTACAATGTACACATOaAATTACCCCACTAGTA 

TC;:j;CTCAACTCCrCTTAAATOCCAOTCTAGCAOAACAAOACGTACTAArrAGATCTCTCAATT^ 

CACAATCCTAAAJICCATAATACTACAOCTCAACACATCTCTACAAATTAATTCTAC;^^ 

/v;;.TACnACAAAAAAJUlTCCGTATCCACAGCCCACCAGCX:AGACCATTrCTTACAATACCAA^ 

;--ATATCACAC7%A0CACATTGTAACATTACTACACCAA.'VAICCAATCCCACr:TAAAACACAXACCTACC 

AAATTIU.CACAACAATTTCGAAAT.VITAAAACAATAATCTTTPJVCCAATCCTCAC^ 

A.TTGTAACCCACACTrrrAATTCTGCAGGvKJAATrrTTCTACTGTAATTCAACACAACTC^ 

ACTTCCTTTAATAGTACTTCCACTACTCAACCCTCAAATAACACTG;iJVCGAAGTCACACAAT^ 

CCATCCA0AATAAAAC7JlTTTATAAACATX;TXX;CAaGAACTACCAA^ 

ACCOCACiAATTACATCTTCATCAAATATTACACCCCTCCTATTAACAAGACATCCTCCTAATAAC 
AATr:GGTCCGAGATCrTCAGACCTOGAGCACCAGATArCAC>a;AC?JVTT«;ACAACTCAATTATATA^ 
T^•rAAAGTAGTr^JU\AT^GAACCATTACOACTAGCACCCACCAACCCAAAC^CAAGACT^ 
O/^JvJL^ACAGCAGTCGCAATAGCACCTTTGTTCCTT^^ 

CCACCCTCAi».TCACCCTGACCCTACACCX:CAGAC?j;TTATTGTCTGGTATACTCCACCACCACAACAAT 

TtCCTGACCCCTATTCACGCGCAACAOCATCTCTTCCAjJ.CTCACAGTCTGGCCCATCAACCAGCTCCAO 

GC;..AGAATCCrGGClX;TGGA;^ACATACCTAAAGGATCr.%CAG'rTCCTGGGGATT^ 

;jj;Ctfj;TTTGCACCACTGCTGTCCCTTGCAATCCTACTTCCACTAATAAATCTCTCGAACACAT^ 

rJSitCACACOACCTGGATGGACTCGGACAGAGAPATTAACAATTACACAAGC 



ou Tun de ses Equivalents codant pour lecfit fragment de ladite prot6ine d'enveloppe. 

31 . Vecteur d'expression selon la revendication 29, dans lequel le g6ne codant pour un fragment d'une prot6lne d'enve- 
loppe d'un virus du SIDA est un g^e comprenant la sequence de nucleotides suivante : 
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TCTCCAAACOTATCC 

TTTCAa:CAATTCCCATACArrATTOTCCCCa»rrSGTrTTCre 
TTCAAlXSCAACAGGnCCATGTACAAATCTCAGCAC\CTACAAT0TAOVCAI00A^ 
TCA>,CTC\ACTCKriX7rTAAATCGCAGTCrAC^^ 
CAOUlKKTrAAAACCATAATACTACAGCTCAAaiCATCTCT 

AATACAACAAAAAAAATCCCTATCCAaACX;CGACCACCCACACCaTTTCTTACAATAC^ 

W.TATOAGACAACCACAtTGTAACArTACTAaAGOJUUTCCAATCX^ 

AAATTAAGAQAACAATTTCCAAATPJiTAAAACWlTAAICTrrA^ 

ArrGTAACCCACACTTTTAATTOTOO AGCGG AA I I' i I ICT ACTCTAArrCAACACAACr O 1 1 i AATAGT 

ACTTCCrrrAATAOTACTTaOAOTACTCAAGCGTCAAAT^^CACTC 

CCATCCACAATAAAACAATTTATAAACATCTGGCACCAAOTACC;»J»JUCCAATCTATC 

ACCGGACAAATTAGATOTTCATCAA/iTATTACAGOGCICCTATTAACAAGAGAIX;^ 

AATGGGtCCCACATCTTCACACCrrOGACGACGACATATCAGOCACAATTCGAOAAOIGAATTAT 

TATAAACTAGl^AAAATTGAACCATTACGAGTAGCACCCACCAACCCAAAOAGAACACTCCTCCACAGA 

CAAAAAACACO.CTCCCAATACCACCrrTaTTCCrrGCGTTCTTC»:ACCACCA 

CCAGCCTCAATCAGCCTGACCGTACAOGCCAGACAATTATTGTCTGGTATAGTOCACC 

Tl^^CACGGCTATTGAGCCCCAACACCATCTGrrCCAACTCACACTCTGGCCCATCA^ 

CCAAGAAICCTGGCTGTCGAAAOATACCTAAACGATCAACACCTCCTGOGCATTTCCCO^ 

A/u^CTi»JVTTTGCACCACTGCTGTCCCTTGCAATCCTAOTTOGACTAATAAJVTCTCTCO^^ 

AAICACnCGACCTCGATCGAOTOGGACAGAOAAATTAACAATTACACUlGC 



ou I'un de ses ^ivalents codant pour ledit fragment de la prot^ine d*enveloppe. 

32. Vecteur d'expression selon la revendlcation 29. dans lequel le g^ne codant pour un fragment d*une proline d*enve- 
loppe d*un virus du SIDA est un g^e comprenant la sequence de nucl^tides suivante : 

ATGACACAACCACATTCTAACATTAOTACACCA;w\ATCGAATGCaVCTTTAA/J\CACAT 
AAATTAACAGAACAATTrGCAAATAATAAAACAATAATCTTTAACCAATCCTCACCACCCCACCCAG 
ATlCTAACOCACACrriXAATTCTCCACCCCJVATTmCrACTGTAATTC 

ACTTCGTTTAATAOTACXTOOACTACTGAACCXJTCAAATAACACTCAAGGAAGTCACACV^TCACA 

CCATOCACAATAAAACAATrrATAAACATaTCWCACCAAGTACGAAAACCAJ^T0TATCCCCCTCCCATC 

ACCCGACAAATTACATGTTCATCAAATATTACACCOCrOCTATTAACAAaAGATOOTCOTAATAAC^ 

liJ.TCCCTCCGAGATCTrCAOACCTCGAGGAGCAGATATGACGGACAATTGGAGAAGTGAATTATATAAA 

TATAJO\CTAGTAAAAATTGAACCATTACCAGTACCACCCACCAACGCAAAGACAACACTCCTCCACAGA 

CXVJU*J».GAGCAGTOOGAATAGGACCTTrCTTCCTTCGaTTCrrG-GGACC^^^ 

CCAGCGTCAATCACCCTGACCGTACACOCCACACAATTAnCTCTGCTATACtCCACCACCAGAACAA 
TTGCTGAGGCCTATTCAGGCGCAACACCATCTGTTCCAACTCACACTCrGCCCCATCAAGCACCtCCAC 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAACGATCAACACCTCCTGGGG 

rJ'JVCTAATTTCCACCACTGCTOTGCCTTGGAATGCTAGTTCGAGTAATAAA^ 

AP.TCACACCACCTCGATCGAGTCOCACAGACAAAtTAACAATTACACAAGC 



ou Tun des ses Equivalents codant pour (edit fragment de la prot^ine d'enveloppa 

33. Vecteur d'expression selon la revendication 29, dans lequel le g^e codant pour un fragment d'une prot^ine d'enve- 
loppe d'un virus du SlOA est un g^e conprenant la s^uence de nucleotides suivante : 
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ATCTATCCCCCTCCCATC 
ACCCCnCrwarrAGATCTTCATCAAATATTACACXXCTCCTATTAACAACACAT^^ 
Aj^.TCCCTCCCAGATCTTCACACCTCXIACXJAGCACATATCACC^ 

TATAAACTACT;L\AAATTCAACCATTACX;ACTACk:ACCCACCAAC<XAAACAGAACACTC^ 

GAAAAAACACCAGTCKX;AArACGAOCTrrCTTCCTTOCGTTCrTCCX;ACCACX^ 

CCACCCTCAATCACGCTCACCOTACACCCCACACAATTATTOTCTOCTATACTCCACCACC^ 

TTCCTCACCCCTATTGAGCCCCAACACCATCTCTTCCAACTCACAGTCTGCCG^ 

GCAACA.2,TCCTCCCTCTCGAAACATACCTAAAGCATCAACACCTCCTCK»;AtTTCGCC^^ 

XAACTAATTtCCACCACTGCTOTCCCTTCGAATGCTACTTCGACTAATAAATCTC^ 

AATCACACCACGTCGATCCAGTCCGACACAGAAATTAACA.\TTACACAACC 



IS ou Tun de ses Equivalents codant pour ledit fragment de la prot6ine d'enveloppe. 

34. Vecteur d'expression selon la revendication 29. dans lequel le g^ne cxxJant pour un fragment d'une prot^ine d'enve* 
loppe d*un virus du SIDA est un g^e comprenant la s^uence de nucleotides suivante : 
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ATCACCXJACAATTCGACAAGTaAATTATATAAA 
TATi\AAOTACTJUiAAATTGAACCATTACCACTAOCACCCACC;j\COC.^AGAGM^ 
C.Wu\AACACCAGTGGGAATACGACCTTTCTTCCTTCGOTTCTTGC^ 

GCAGCGTCAATCACGCTGACCOTACACCX:CACACAATTATTCTCTGGTATAGTCCAOCAGCACAACAJ\T 

TTG.CTGACCCCTAtTCAGCCGCViCAGCATCIGTTCCAACTCACACTCTGGCGCATCPAGOGCT^ 

CCAACAATCCTGCCTGTCGAAACATACCTAAJi.GGATCAACAGCTCCTGCCGAXTTCCCCTTC 

P.:'JKCTAATTTGCACCACTCCTCTGCCTTCGAATGCTAOT'rCGACTrJ^TAA.\TCTCTCGAA^ 

r,vrCACACGACGTC<3AT0GAGTCGGACACAGA-V^TTAACA?.T':ACAC;xAGC 



35: Vecteur d'expression selon t'une quelconque des revendications 29 k 34, qui est un plasmide pouvant sublr une 

replication dans des bact^ries grain-n^atives. 



36. Vecteur d'expression selon la revendication 35. qui peut subir une r^lication dans une souche de E. coli. 

37. Vecteur d'expression pEVI , -2 ou -3/env 44-640. 
40 38. Vecteur d'expression pEVI . -2 ou -3/env 205-640. 

39. Transfbrmant portant un vecteur d'expression selon Tune quelconque des revendications 29 k 38. 

40. Transfbrmant selon la revendication 39. qui est une souche de E. coli. 

45 

41 . Transformant selon la revendication 40, qui est une souche de E. coli MC 1061. 

42. Anticorps produits contre un fragment d'une prot^ine obtenue selon les revendications 1 ^ 5 et 26. 

50 43. Anticorps selon la revendication 42, qui sont des anticorps monodonaux. 

44. Vaccin d6clenchant une immunity au SIDA, comprenant comme principe actif un fragment d'une prol6ine obtenue 
selon les revendications 1 d 5 et 26. 

55 45. Utilisation d'un fragment d'une prot^ine selon la revendication 1 pour preparer un vaccin d'immunisation protec- 
trice. 
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FIGURE 1 



1 ATTCIXyrAACAACTOCTGTTTATCCATTTTCaCAATtt^ 69 

70 ACAGAOGACAGaUUSAAATOGAGCCAGTAGATCCTAGACTAOAGC^^ 138 

139 CTAAAACiXXrroSTACXZAATTQCTATTGTAAAAAQt GT T^ 207 

208 AAGCCTTAaCX:ATCTGCTATO(k»OGAAGAAaOCX}AOACAOCGAO0^ 276 

277 CTCATCAAGTTTCTCTATCAAAGCAOTAAOTAATACAiaTAATOCAAO^ 345 

346 CATTAGTAGTAGCAATAATAATAOCAATAGTTQIGTOOTCCATAGTAATC^ 414 

415 taagacaaagaaaaatagacaogttaatigataoactaataoaaaoagcagaaoacagtv^^ 483 

484 gtoaaogagaaatatcaocacttgta;agato(»qgt(»agat^^ 552 

553 atgatctgtagtcctacaoaaaaattg100cm3^c»otctarratocx^ 621 

622 accaccactctattttgtocatcaoatoctaaaacatatoatacagaoot 690 

691 catgcctctgtacccacaoaccccaacccacaaoaaotactat^^ 759 

760 aix3toc»uuuvatgacatqgtagaacagatcx:atga(x;atataatcagt^ 828 

829 ccatotgtaaaattaaccccactctotgttaotttaaaotocacto 897 

898 aataotaotagcgooaoaatcataatoaoaaaoqaoaqataaaaaactocrctttc^ 966 

967 agcataagaogtaa0gt«yw3aaagaatattxj^ttttcttataaa<^^ 1035 

1036 catactaccagctataoottcacaacttgtaaa^cctcaotcattacav^^ 1104 

1105 TTTOAGCCAATTOCCATACATTATTGTCXXXCCKX:TOQT^^ 1173 

1174 TTCAAlCXSAAGAOGACCATaTACAMnTaUSCACAOT 1242 

1243 ICAACTCAACT O C TO TTAAATOQCAGTCTAGCAQAAOAAOAOGtAGTAAtTAOATC^^ 1311 

1312 CACAATOCTAAAACCATAAtAOTACAOCIGAACACATCIOTAOAAATTAATTCT 1380 

1381 AAtACAACAAAAAAAATC»C»ltCCA0A0CXX»CCAaX»l8^^ 1449 

1450 AATATGAGACAACK»CATTGTAACATTA0TAGAaCAAAATOQAATOOC^^ 1518 

1519 AAATTAAOAGAACAATTIXXSAAATAATAAAACAATAATCTTTAAGCAATC^^ 1587 

1588 ATTOTAAOGCACACTTTTAATTOTOGAOOCXJAArrTTTCTACTOTM 1656 

1657 AClTOGTTTAATAOtACTTOGAGTACIGAAOOOTCAAATAACACTC 1725 

1726 CCATGaU3AATAAAACAATTTATAAACA10tQCX3UX3AAaTAi^^ 1794 

1795 AGCOGACAAATTAGATCTXCATCAAATATTACAOOOCTOCTATTAACAAaAOAT^^ 1863 

1864 AAT00CmXGAGA1CTTCAGA0CT0GA(»A0(»0ATATGA0CX;ACAAT^ 1932 

1933 TATAAAOTAGTAAAAATTGAAOCATTAOOACTAOCAaXACCAAOGCAAAGM 2001 

2002 GAAAAAAGAGCAOTOQOAATAQQAG LTOUritxa T QQG TTCTTQQ G 2070 

2071 GCAGOQTCAATGA0XTOAOOGTACAOGCCAGACAAnAnGTCT^^ 2139 

2140 TTOCTGAaOQCTATTGMGOGCAACAOCATClOnOCAACTCA 2208 

2209 QCAACAATCCTOG C T G IOQAAAQATACCTAAAOOAtCAACAOCTC^ 2277 

2278 AAACTAATTTGCACCACT G CrGTGCCTTOGAATQCTA^ 2346 

2347 AATCAaU»A<»TaOATOaAOTOOOACAOAOAAATTAACAATTACACAAOCTTAATA« 2415 

2416 GAACAATOGCAAAACXAOCAAGAAAAQAATQAACAAQAATTATTOGAATTAOATA^ 2484 

2485 TOGAATTOGTTTAACATAACAAATTOCXrrCTTOTATATAAAATTATT^ 2553 

2554 U T AUU ir iA AGAATAG m nT tX lt ^ TACTTTCTOTAOTQAATAGA 2622 

2623 TCCTTTCAGAOXACCTCCCAATCCCXJAOOOOACC^ 2691 

2692 GAGACAGACAOAGACAGATCCATTOGATTAOTOAACXWATCCrrAGCAOT 2760 

2761 AOCCTCtOCCTCTTCAGCrACCACCCCTroAOACACTTACT^^ 2829 

2830 CTGGGAOGCAOGGGGTOQGAAGCXXTCAAATATTOGTOGAATCTCCT 2898 

2899 AAGAATAOT CC T G TTAGCTTCCTCAATQCCACAOCTATAQCAGTACCTGAOQGGACA^ 2967 

2968 GAAGTAGTACAAOAAGCrrATAGAGCTATTCOCCACAtACCTAGAAGAATAAGACAOGG 3036 

3037 ATTTTCCTATAAOATOQGTOGCAAGTQOTCAAAAAGTA O T q T QG TTO G ATOOOT 3105 

3106 AATGAGA0GAGCTCAGCCAGCAGCAGAI00GG1GQGAOCAOCATC1OGAGA 3156 
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FIGURE 2 (3 pages) 

1 50 

HXB - 3 MRVKEK YQHLWRWGWRWGTMLLGMLMICSATEKLWVTVY YGVPVWKEATT 

BH-10 

BH-8 F 
LAV • K I 
ARV-2 K --GTRRN / 

51 100 

HXB - 3 TLFCASDAKAYDTEVHNVWATHACVPTDPNPQB WLVNVTENFNMHKNDM 

BH-10 

BH-8 

LAV 

ARV-2 R G N 

101 150 

HXB- 3 VEQMHEDIISLHDQSLKPCVKLTPLCVSLKCTDLKNDTNTNS5 SGRMIME 

BH-10 
BH-8 

LAV G A NTNSS E M 
ARV.2 Q T N G A NWKEEI 

151 200 

HXB - 3 KGB I KNCSFN I STS I RGKVQKEYAFPYKLD 1 1 P I DND- -TTSYTLTS - - -CNTS V 
BH-10 

BH-8 K 
LAV 

ARV-2 T D I N L RN W AST N NYRLIH R 

201 250 

HXB - 3 ITQACPKVSFEP I P IHYCAPAGFAI LKCNNKTFNGTGPCTNVSTVQCTHG 

BH-IO 

BH-8 

LAV A 
ARV-2 T K 

251 300 

HXB-3 IRPWSTQLLLNGSLAEEEWIRSVNFTDNAKTIIVQLNTSVEINCTRPN 
BH-10 A 0 

BH-8 D 
LAV A Q 

ARV-2 I D N E A 
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301 350 

HXB-3 NNTRKKIRIQR6PGRAFVTIGKIGNMRQ-AHCNISRAKWNATLKQIASKLR 
BH-10 S N D 

BH-8 D 
LAV S 

ARV-2 S Y ~ H T R IGDIRK Q N E VK 



351 400 

HXB- 3 EQPGMNKTI IFKQSSGGDPEXVTHSFNCGGEPPYCNSTQLFNSTWFNSTW 

BH-10 

BH-8 

LAV 

ARV*2 V N H R T N -RLNH 



401 450 

HXB- 3 STEGSNNTEGSDTITLPCR I KQP INMWQEVGKAMYAPP I SGQI RCSSN IT 

BH-10 K I 

BH-8 K I 
LAV 

ARV-2 . ™ K N I I G S 



451 500 

HXB - 3 GLLLTRDGG-NNNNGSE I PRPGGGDMRDNWRSELYKYKWK I BPLGVAPTK 
BH-10 - S E 

BH-8 - S E 

LAV 

ARV-2 T VT DT V I I 



501 550 

HXB- 3 AKRRWQREKRAVG I -GALFLGPLGAAGSTMGAASMTLTVQARQLLSG I VQ 

BH-10 

BH-8 

LAV - R 

ARV-2 . V M V L 

551 600 

HXB- 3 QQNNLLRAIEAQQHLLQLTVHG I KQLQAR I LAVERYLKDQQLLG I WGCSG 

BH-10 G 

BH-8 

LAV 

ARV-2 V R 
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fiOl 650 

HXB - 3 KL ICTTAVPWNASWSNKSLEQ IWNHTTWMEWDRE INNYTS L I HSL I EBSQ 
BH-IO NM 
BH-8 NH 
LAV NM 

ARV-2 D DNM Q E D NT YT 



651 700 

HXB- 3 NQOEKNEQELLELDKWASLWNWPNITNWLWYIKLPIMIVGGLVGLRIVPA 

BH-10 
BH-8 

LAV I 
ARV-2 S I 



701 750 

HXB-3 VLSWNRVRQGYSPLSFQTHLPIPRGPDRPEGIBEEGGERDRDRSIRLVN 
BH-10 

BH-.8 I N 

LAV I T 

ARV-2 I R V D V D 



751 800 

HXB-3 GSLALIWDDLRSLCLPSYHRLRDLLUVTRIVELLGRRGWBALKYWWNLL 

BH-10 

BH-8 

LAV 

ARV-2 PB R AAT IH S 



801 S50 

HXB-3 QYWSQELKNSAVSLLNATAIAVAEGTDRVIEWQBAYRAIRHIPRRIRQG 

BH-10 G 

BH-8 N L A ^ 

LAV G C 

ARV-2 I W T A R L H 

851 856 



HXB-3 LBRILL 

BH-10 

BH-8 

LAV 

ARV-2 L 

" - " designates a deletion oC one amino acid. An empty space 
denotes identity vith HXB-3 sequence. 
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Figure 5 



12 345 6789 
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FIGURE 6 A 



HETArg 

VdlLysGluLysTyr^lnHisLeuTrpArgTrpGlyTrpArgTrpGlyThrKETLeuLeuGI^ 

NETIIeC^sSerAUThrGluLysLeuTrpVaUhhranyrTyrQIyValProValTrpLysGI 

ThrThpThrLeuPheCysAlaSerAspAlaLysAlaTyrAspThrGluValH^sAsnValTrpAUThr 

HisAlaCysValProThrAspProAsnProGlrHSluValValLajValAsnVaUhrG^uAsnPheAsn 

METTrpLysAsnAspnEmiG1uQln»CTH!sG1uAspIleIleS«rLeuTrpA$pQlnSerle^^ 

ProCysVal lysLeuThrProLeuCysVal SerLeuLysCysThrAspleuLysAsnAspThrAsnThr 

AsnSerSerSerGlyArglCTIIefETGIuLysGlyGluIleLysAsnCysSerPKeAsnlleSerT^^ 

SerlleArgGlyLysValGlnLysGluTyrAlaPhePheTyrLysltuAspIlelleProlTeAsp^ 

AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVal 1 1 elhrGl nAl aCysProLysVal Sep 

PheGluProneProIleHisTyrCysAlaProAlaClyPbeAlalltLeuLysCysAsnAsnLysThr 

PheAsnGlyThrGlyProCysThrAsnValSerThiValGlnCysThrllUGlyneArgProValVal 

SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallYeArgSerValAsnPfwThr 

AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIlaAsnCysThrApgProAsnAsn 

AsnThrArglysLysIleArglleGlnArgGlyProGlyArgAlaPheValThrneGlyLysIleGly 

AsnMETArgGlnAlaHUCysAsnlleSerArgAlaLysTrpAsnAUThrLeuLysGlnlleAlaSer 

LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePt^LysGlnSerSerGlyGlyAspPro^ 

IleVal ThrHl sSerPheAsnCysGl yGlyGl uPhePheTyrCysAsnSerThrGl nteuPheAsnSer 

ThrTrpPheAsnSerThrTrpSerThrGl uGl ySerAsnAsnlhrGI uGl ySerAspThrl leThrleu 

ProCysArglleLysGlnPhelleAsnNETTrpGlnGluValGlyLysAlaNETTyr^^ 

SerG Y y61 nl 1 eArgCysSerSerAsnl leThrGI yLauLeuLeuThrArgAspGlyGY yAsnAsnAsn 

AwiGl ySerGl uIlePheArgProGl yCl yGl yAsplCTArgAspAsnTrpArgSerCl uLeuTyrLys 

TyrLysValValLysIloGluProLeuGlyValAlaProTbrLysAULysArgArgValValGlnArg 

GluLysArgA1aVa1GlyI1eG1yA1aLeuPheLeu61yPt^«iG1yAlaAlaG1ySerThrMETG1^ 

A1aAlaSer^TThrLeuThrVa1G1nAlaArgG1nlMLeu5ef«1yIleVa1G1nG1nG1nAsnAsn 

LeuLeuArgAI alleGI uAlaGI fiGlrMisLeuLftuQInLeuThrValTipGI yl^ 

AlaArglleteuAlaValGluArgTyrlduLysAspGlnGlnLeuLtuGlylleTrpGlyCysSerGly 

ly s Leul 1 eCysThrThrAI aVa 1 ProTrpAsnAI aS«rTrpSerAsnLysSerLeuQ1 uGl nl 1 eTrp 

AsnHlsThrThrTrpNETGluTrpAspArgGluIleAsfW^snTyrThrSerLeuIleHUSer^^ 

G I uGl uSerGI nAsfiGI nGI nGI uLysAsnGI uGl nCl uLeuLeuGI uLeuAspLysTr^^ 

TrpAsnTrpPheAsnlleThrAsnTrpteuTrpTyrllelysLeuPhtll eHET IleVal Gl yGl yLeu 

ValGlyLeMArglleValPheAlaVaUeuSerValValAsnArgValArgGlnGlyTyrSerProLeu 

SerPheGl nThrHl sLeuProI 1 eProArgGl yProAspArgProGl u61 y 1 1 eGl uGl uGl uGl yGly 

G 1 uArgAspArgAspArgSerl 1 eArgLeuVa 1 AsnGl ySerLeuAl aleul leTrpAspAspLeuArg 

SerleuCysLeuPheSerTyrHi sArgLeuArgAspleuLeuleiJileVal ThrArgI 1 eVal Gl uLeu 

leuGlyArgArgCl yTrpGl uAl aLeuLysTyrTnpTrpAsnLeuLeuGl nTyrTrpSerGl nGl uLeu 

LysAsnSerAlaValSerleuleuAsnAlaThrAlallcAlaValAlaGluGlylhrAspArgVallle 

GluValValGlnGluAlalyrArgAlalleArgHisIleProArgArglleArgGlnGlyLeuGl^ 

IleleuLeu 
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FIGURE 6B 

AMINO ACID PISTRIBUTION 
OF AIDS ENV PROTEIN 

Name Number of Residues 

A Alanine 47 

B Aspartic Acid-Asparagine ^ 0 

C Cysteine 21 

D Aspartic Acid 27 

B Glutamic Acid 49 

F Phenylalanine 26 * 

6 Glycine 58 

H Histidine 14 

I Isoleucine 63 

K Lysine 44 

L Leucine 83 

M Methionine 17 

N Asparagine 60 

P Proline 29 

Q Glutamine 42 

R Arginine 52 

S Serine 57 

T Threonine 60 

V Valine 56 
W Tryptophan 31 

Y Tyrosine 20 
Z Glutamine-Glutamic Acid 0 
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